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IC j: ^Vgt4pgi5=^ft?P^1-^ ^ <!: J: or. »rt(7)GSig'tt^±i?^i-^ i i:;6^^r ^ 

^i^tllPfl^^ tL<5> ^ tcijnxT. mi*IOGS^I&tt56^^ii5^$ ti^ J: d ICT t"*^ U ;V 
^b^^^M ^ tt ^ i ^ ^tr o r l&yt J t fi . GSO T r-'- V JV'fb:^^ 3 V ^> MfflM 

^■^MIIBM ^: ti. m7L\it-rv\£n^ r-'J-^A • h-7T-y>^ AATCC1386975s^ 

13 . GS60 T T- - U ;Kb J: ^ ^jlS^I-^^^^^O^i-'&o 
[0 0 5 4] 

( 1 ) ^^)\^ ^ -tr (7) T t"- U ^U^bglSfi^T^^fc^ 

>x ^-Hf • Tt-'-'; b 9 >::^-7i^--1f (J^ilT, TATaseJ t^\^^^) \z ^ 
oX^7t>il^ (Proc. Natl. Acad. Sci. USA, 1703-1710, (58) 1967) o ^ '>» ^-^ 

9 --t'tzj: o rr T-*- ^; )\^jt^ti^ ^ ^ J: o T^fS-ttMl^^J^^ ^h-^S (FEMS 
Microbiology Letters, 303-310, (173)1999) (FEMES Microbiology Letters 20 
1 (2001)91-98) o n 'J ^^M#fflBt3i3V>-r(±. Genebank accession Y13221<7)@£^|J 
liZTjk ^ n^glnAjtfKT-|ltJ<7)405ficO^ n y y^&^^T U )\^it^n^ Z t 
^l^^ttrv/^^ (FEMS Microbiology Letters, 303-310,(173)1999) o CO^n 

[0 0 5 51 

tfz. HufeginA2ii!^^. ginktmmizrr^v )vit{zx:hmimm^^nx 

tblfiTf 2 003-3109932 
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n - K 1" ^ GS<7) r T-'^ '))Viti^zJ:^ ^-f^mt "km^^X^^ h h^^hK^o 
[0 0 5 6] 

[0 0 5 7] 

7 -f - ^KbSPfi^^^e^^ ^ ^ GS ^ . GS-/S14^^1g:T t v ^ PI «9 > JilB T 7-^- 'j 
[0 0 5 8] 

( 2 ) ^')V^ 5 > V :x-r ^ -Hf • Tt-*- U b ^ -7 i 7 - -fe'tSttcOfi:^ 
i5^--lf • Tt"-'; h ^ >;^'7i^--tf (ATase) vStt^teT ^-iir-S) 

Tt: ^ (7ykl2i^e^=f<7^Wi-bH^yLfzm^^. ATase^T-^Tt; l9 cOATaseitv!&147:)Mg:T 

^{fTV\£/^^7-') • h 7T-y >^AATCC138697&^^lf'btL^o 
[0 0 5 9] 

ATase^^f- ^olfeT-^ Lm^ez-^'^x'; ^2^-7^ YIt-^ y 9 
TCC13869*OglnE7&i^0^fb75n;;^tt-CV>^ (EP1229121) o leljtiS^OJtl^Se^ij;^. 

?7T^ ymee^'J^K^'J#-^i 7ti. iwir^ ymeB^j*K5^ij#-^i stc^-fo 

ttliiE#2 003-3109932 
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[0 0 6 0] 

MATaseti^ ATase^^^-t-S^T 5 ymMmz-oy^^X. 3 0-5 0 

L<(i 50-70 J; ^) $f t L < 8 0 ~ 9 0 %i^J.±Offl[WItt^;t L> i)^ 

[0 0 6 1 ] 

±fEO i 9 '^ATasei:||®6tltc|WI— >/N-^K^rj- Ki"^ itfsT-ti. glnE 

-r^^ y^^^M'^^- V-^^DNA:^mifhti^o ZZX\^^d fv^hU^Vi^ 

7 0%J':JI±. ct L< {i8 0 %M_h<7)^i|WI14^;^-r-i) DN A|5I±7^>^Vn^ -7'i; 

v>{iii#<o-9-Hf>/N>r y-f-if-->3 ><7)^u^<7)##-e^>^ 6 or. i x s s 

C, 0. 1 %SDS. §ft L< fi> 0. IXSSC. 0. 1 % S D S tc^S^f ^ 

-e / ^ 7~ >; iJ'M X -r ^ If htl^o 

[0 0 6 2] 

^mn^mMt fz {±N- ^ -N' - ^ h n -N- - h n y - v.> (NTG) ^ 

L < «±S?^'^^<7)a'^^s$n,]ltcfflv>ibtv-rv^;i>^M^Jtrct oT5!(LilL. ATase 

fz^^)^^mMm\U ^^^aoftetc. Alase^^n- K-t^itfSi^ (glnE) 



ttiliE# 2003-3109932 
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[0 0 6 3] 
[0 0 6 4] 

Lxm^^m^m.mx.D-N Ai}m^&tfifzmt. ■^^i^-^i^zi.ti.t^^ 

[0 0 6 5] 

> GlnE(i1ttg^^oTv^;?>o 
[0 0 6 6] 

tfz. ^^MglnEtLX^ mmi]^^^LfzglnE^m^^Xi> X\^^o ^<Dm^ 
li. ^-fe^glnE t ^^^MglnE t Oii^ilfS^ 2 ji;6^^^fe#:D N A $ tiT 

.^IC, ^^i^DNA±iZX^mglnE(7)^i:m-rfzit>Ks 2 1i<7)glnE<7)&i^x.tC J: 



tiliiE# 2003-3109932 
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DNA±tc?t^tL, ^-^tiigXviEijm^ ^^fi^i^^iJ^h^o ^^-fMrn^ii. 

. PCRS y'V V4 -tf- V 3 ^^liJ: 19 , ^-feft^itc^^MglnE^J^' 

o 7t:^^^#?-t ^ i t J: o glnE^mm^fifzW^MW-t^ - <b :«»^'T' i ^ 

O 

[0 0 6 7] 

±ifi<7) J; ^ LT. glnE;6^~M$tL/i;^^^#i-^ ^ ;<>^^-e § ^ o 

=^v^o -r^ n/s^^ 7" >; a • n ->xmTase(GenBank ACCESION 

Z70692) h Uy'h-^^ -tT. ' OATase (GenBank ACCESSION Yl 

7736)(±. n^; ^-M#MmTasefc'etL'e:}x51.9%. 33.4%c7)+g|fH4?:* LTV^^ 
(#P?i 2002-300887. EP1229121) o 
[0 0 6 8] 

(3) PII/c^^±°<«<7)fS■^4<7)1g:^lt 

-i; ;l-fbtc J: .B/f^fgtt'fb^Srj^^-ei ATasetci ^GSc^Tt"^ U MbtctiPIiTt 

^{^< Kira#-r^- ii^^^^fbti-cv^^o PIIfc^{±°<Ki:{i. GSfSl^^^i^gni- 
>6 e6 <7) V i>* f - ;i^f^it ^ {i° < K * . v ;i/ h ^ ^ >^ 7 ^ ^ - ^f (UTase 

{^<g(i. ATasetcJ:^GS<7)!JiTT-*-';;HI:^4SjlL. i^^') Mt^tifzPll 

7t:^{±°< K(±ATasem;-5>GScOT7"- 'J ^W'fb^iJSji-r -2)0 
[0 0 6 9] 

mase<DXmW is T (iGST&^l^S tc T x*- ^U'ft ^ tL ^ CI i: ^ ti T v ^ 

l±lliE#2 003-3109932 
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^ (J. Bacteriology, 569-577, (134) 1978) o MMi^T r~') )]^it^ti^ ^(D 
^W^fi> PIIfc^(^< KO^MlcioT^^J^tL^ (J. Bacteriology, 816-822 
.(164)1985) o -r^t?*>PIIfc^{^< ®<7)-/Srmg:TliJ:oT<). GS(DTr^V)\^ 

< m^^mfz ^ opIIfc^{^< mtmmmrLfzm^^j: t'^mm-r^o t tz. 

yr-^y^ ATCC13869;6^^^tf ^ ti^ o 
[0 0 7 0] 

n ;t^M#fflmoPII/^^{^ < F1-^glnBil<5T-(igEt3^^$tLTi3 «) 

h (FEMS Microbiology Letters, 303-310, (173) 1999) o 

PII7t;^{^<K^^- Kf ^itfET-^ L-crixHVs-^x'; "^A • h7r- 
^ >^A(7)glnB;0-'gg<b;&-tC$tfrv^^ (EP1229121) o |W|ilf5T-OJ^*SE?iJ:5.r/ 

T 5 y mm\\^m\m^ 2 3 tc. iwi r ^ y ^se^ij ^iE^ij#-^ 2 4 tc^f o 

^l&BJt^^^v^T. f!&t4<7)fg:?)t<7)^t^t ^^PIIfc^{i°< t^rf^PII7t:^{i°< 
[0 0 7 1] 

glPII/c^^i°< PII/c^(^< K^ttfiKi-^^r ^ ymm*t;-^v^T, 30- 

5 0 %J':iLJi. ii? i L < Ji 5 0 - 7 0 %J^:JL±. ctf9$?^L<(±80~90 %m_Lo 
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[0 0 7 2] 

m±. L < {i 7 0 %J':i._t. J; 19 L < 8 0 %m±<7)^|BH4^*-r^ D N 

eOV. IXSSC, 0. 1%SDS. L<{i^ 0. IXSSC, 0. 1% 
S D S ic+a^f ^4a»tJtt:vx^ ^~"-f Xt-'2>*#/6^^^tf'bn^o 
[0 0 7 3] 

MIffl® ^ ^^i-^^BSM t tz m- ^ ^ ;W-N' - h n -N-^ b n V ^* T ^ v > (NTG) t 

< M(^r^iim&rLfz n ^-^M^-fflffiti. ^mmm<Dmiz^ Pllfz^^t < ® 3 - 

^f^Wtem ^^MglnB t ^fe#:Ji<7)glnB i: Offl-eam^ ^r^^^"^^ Z t l<z 
iO, ^fe#:±<?)glnB^m:^i-^^<i:7&-'r-§^o 
glnBitf5^<7)^f5TJ^±^{i, HtrfSglnE«f5T-(7)jlf5T-i^±ai:ra#tcLTtTa - 

[0 0 7 4] 

(4) S*<t^©K«^«<7)a:^ 
[0 0 7 5] 

dtliiE#2 003-3109932 
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^f<7)TT-*^';Mb^4''L^t LfcMm«t^1t«) icpg^i-^igT-T'^oT. lE 

GSfitt-e=&<. T>^->^A>f :t><7):^l95i<i^ilfS?-(Aint, AmtB) <7)$IJf^ ^>^f o 
[0 0 7 6] 

f^<7)lEoHd^t:-*^NRl7&^ h ^^X-7ai^-'tf(Utase)4-ri- Kl"^ 

itfST-glnD<7)|ISa^pgij-r ^ yn^- iJ' - tc^-^ L. glnDO|§lll:^±#$-li-. 

'j V ;^'^^:Lf^PII/i^{±°< n<DmMzX «9 . ATasetC J: ^GSOMTt-'^^; Mb 
^i&MirihmzX ^OGSi^^i^^^^^-r^^ t:^m(^fiX\^^^o (Mol Microbaiolog 
y (1998) 29 (2), 431-447) o 
[0 0 7 7] 

PlnHT-(7)M<7)iaT--e^)^TnrA^GlnR;6^ >; )^ h "7 >7> -7 ^ --tf (Utase 
)^a- K-t-^*fET-glnD<7)im^PlrJi-^-7'n-=e-^-75^ibli?^L. glnD^II 

[0 0 7 81 

mpmmm:^'^^^ti. Gsmmmmiz±^^^^^t^^x-^^o mmitmm 

[0 0 7 91 

ttltiE#2 003-3109932 



#il 2003-056129 



^-i^ : 26/ 



M^ftli^f^J®^5^>^^°i^T-*^amtRit^E^Mtl (AmtR) 13 J: oT^U^^ttTV^^ ( 
Mol. Microbiol. 2000 Aug; 37(4) : 964-77) o Lfzij^-oX^ hmtViij^lE'^ [zmML 
^ i/^ J: 9 tCamtRjlfST ^ e^^i" ^ ^ ^: J: o T , GSfSt4 ^ ±# § 

[0 0 8 0] 

^•;5i^'3 - K-r >5> T ^ y ^Be^!j*K^ij#-^ 2 i ^ y be^ij^be5^ij#-^ 2 2 h 

[0 0 8 1] 
[0 0 8 2] 

MAmtRfi. AmtR^fll^-r'5>^T^ y^^^icov^r. 3 0 ~ 5 0 %J':JL±. *f S L 
< (± 5 0 ~ 7 0 J;i9§?tL<(± 80-90 %J^JL±05ji|WH4^W L. 7&-o 

AmtRfM^ ^ ^ 1" ^ ^) <7) ^ o r ^ J: 1/ ^ o 
[0 0 8 3] 

±fB<7)J: 9 ^AmtR^HWeiJlcl^— ^/N-^^W^^?- Ki->2> ilfS^ti. amtRil 



miiEiff 2003-3109932 



#SI 2003-056129 



27/ 



o%m±. x^utL<iis o%\ik±(Dmm^'^^ir^DNAm±-^^y^^-r') v 
-rxL. ^fij: ^nm^im&^^D-N A\s]±:^^^^^ y'v XL^^^^m^. ^^^^ 
(ia'^<7)+)-if" y'^) ^"-r-tf- V 3 y<Dm\^^<o^i^x-^^ e or. i x s s c 

, 0. 1 %SDS. 0^ L< {i. 0. IXSSC. 0. 1 % S D S Hffi^f-2>il 
[0 0 8 4] 

M*fflM ^ mnmrnm t tz m- ^ ^ ;1'-N' h n -N-^: h n y ^j^* T - V > (NTG) ^ 

^L, IE#«tg-r^AmtR*M^L'S;v>J: 9 t^ac^LfcamtRitfe^^ (^I^MamtR 
^^tfDNAT-ri'J^Mm^rf^S^mL. ^^SamtR^^fe#:±OaintR 

[0 0 8 5] 
[0 0 8 6] 

[0 0 8 7] 

ttiiE#2 003-3109932 
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[0 0 8 8] 

RmMtLXii. V')'tn-)U, yy^Y—T.^ x^n-x, t 

[0 0 8 9] 
[0 0 9 0] 

[0 0 9 1 ] 

^^?a«2 0-4 sr. pH^5'-9t;tlJt«L, a^J#«^tT9o:^ 
T;V:*'JT'4'fO-r'2.o 75^< LT 1 OB#K~ 1 2 0 Bt^fIJ^^«f >5> ^ <h tlJ: . 
[0 0 9 2] 
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[mmm] 

[0 0 9 3 1 

1 1 :3 1; mmm o r ;p > 'J ■7° - xmw<Dmm 

rHiV-^-^T^'J A • ■7 9/^"Ag^^m247l* (AJ14067) ^D^-fe^iDNA^ilM i: 
SB^iJ#^ 1 1 5 (7)ta^#-^ 4 tJi- 'b28<7)@e^ij) jo J: ?^K^iJ#-^ 2 ( 

mm^l 5<7)J^*#-^4230:^-^4211<7)g£^Jtcffi1i6t;'^Sfi^iJ) tC^i-Jt^^SC^iJ ^ 
^ K^y^-f -7- ^ LTPCR^^ToTtio PCR(±^ Pyrobest D 

NA polymerae (SMii) *fflv^, 9 8 t: 1 0#\ 5 8 t: 1 7 2 t: 3 55^^ 1 -9" 
^ i^^l^-h LT3 0-9--r i>;i^^f o/co n^tifzm^^h-'^. ^ u-=.y ^ ~ 
pHSG399<7)-7;i/^^n-->ir-9--f M*l(7)SmaI-9--r MlJ^ALf^o 
[0 0 9 4] 

#A ^ nTtiDNAIffH-:^^ T > 'j 7° -7 ^ =r - K L -C ^ tL^O 
RF^T^^^$-^^/i*:)tC. Be^iJ#-^3 (K^iJ#^l 5 <7)ik*##2372^-^2395 

oK^ij) is J; nmm^ 4 (be^ij#-^ 1 5 (D^mm^issu- h i827<ose^ij tc^M 

if M- A $ fi /cpHSG399 ^ ilM ^ L TPCR ^ o o PCRM ^ -t 7 9 ^ 
[0 0 9 5j 

>kK, pssER^tUPI^^SmalisitFSall-ermbLrtfT^cKlfM-t^ ^M^O 1 T^tf 
;'c7ajg!S$tt-7°7 ^ ^ KpSFKT2^SmaI. S.aWmitLfz i> (D ■^m^'f^ Z.t[ZX 

«9 . n i; ^^mmmx- ^wmM-^m^^m'§:mz ta o tz^x^mmm -fy ^ kpsse 

RT^#fCo 
[0 0 9 61 

< 2 >mWM:X.\.z J: ^ =r 'j ^^M#ffl®(7)T;W^- > -7°U y +h-^^*co^t# 
±ieOct 0 LT#/c7°^>^ ^ KpssERT^. y' 1^ If /s'^ x';>^7A-^^h-7T 
>^ A<7)H^^ft2256 (ATCC13869) IC^ALfJo "/^y^^ KO#A{±m^^N° 



tBliE#2 003-3109932 
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(#r?fl¥2-207791-^) ^fflv^fco ^-7°^;^^ K(i. /s^? 7^ U A • 

m^^m^m.^T^^ttifzmi. 25jug/ml<DiJi-ry(Z^y^^tf(M2G^my'U-h ( 
.if ijv^T'h >10g. ^#ai^X10g> V)^:=i-^5g. NaCl 5g. ^^ISg^^TK-lL 
tc^ti-o pH7.2) tCT. v>itm^i: LTiiiRLfco C<7)|«-e(i. ^ 

^^mM<7)iEn^^argRAmft. y'y^^ Kfi*O0RF;6^^^^ L/iargGstfST- ^ 

[0 0 9 71 

mm L T tcPCR ^ o ^ (7) i «9 ^ ^ RCRM^m^eOOhprn < ^ ^ ^ <h -Cfift 
[0 0 9 8] 

±fB(7) J; ^ L ^ tLfcargRiSi^#<7)PCRMtf<7) V ^ ]y ^ h - ^ 

^tTV\ g0^i-':fc i9argR3lf5T-«a$^TV^;g> ^ ^ ^mUL. 2256AR;^^|# 

mwii. mmz)t^xmM<7)L-T)v^':=.y^m^ir^ (#m2 002-5 

1 7 9 0 #BS) o 
[0 0 9 9] 

immm 1 ] r r--- ;w h ^ > x -7 ^ ^ - -tf (gihe) xa^^ott^ 
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^(EP1229121 A2)o tLTV>^i^^gE?iJtc^c?v^-r. @B^iJ^Se^iJ#-^ 5 is J: 

CC13869^0^fe#:DNA^i»il!tlLT. PCRrSt^J: glnEP^WM-^Jfli Lfco 
[0 10 0] 

^ Bacterial Genome DNA Purification Kit (Advanced Genetic Technologies Co 

rp.)^fflV^Ttf ofco tfz^ PCRR)^">{i. Pyrobest DNA Polymerase (^Mit) ^ 
fflv^ m494°C 30#. #^55°C 15#\ #ft72°C 2^<^#f^-e30-9-'1' ^> Mf o t^c 

o 

[0101] 

^^X^fzYZmm^'^m^-i-'Ommk. Blunting-Klt (SSiS) -e^rt^yro-fb 
L> pHSG299<7)HincIIg|ifiH^^^-v3 y h (SMii) =^ffl</^-CJl|g L/i 
t^, o^voii; liT • =f ';jM10960rr>tf-r> (^Mii) ^S^$Kmt> IPT 

G 10/«g/ml, X-Gal 40//g/mli3 J:U^'>^-^-7^ v:^25y«g/ml^:'g-tf Lig^tc^^L 

[0 10 2] 

^-CglnEitfE^<7)g|S55-if>i-/^>^^#A$n-CV^^7°9;^ ^ K^pAATase-299i:^ 
[0 10 3] 

_hi^<^pAATase-299{i. n 'J ^-M*ffl®<omi*ir'gm^MBrHg^SE?iJ^'^t 
[0 10 4] 

< 2 >T;u^^-> ^'l/ -y9--^tm-^(7)pAATase-299<7)#Ai:lt«fFfiffi 
##^0 1 -ei5it# L T > y 1/ y -9- - ^JI^2256 A argRi* C . n' ;u 

(#PS¥2-207791^^^#HB) tcjifj^'^y^^ KpAATase299*ff^^|El^L 

miiE# 2003-3109932 
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m^fir\^^:h:^^immL. 2256AargR<7)gliiE?^:^1* (2256 AargRAglnE) 

LfZo !#'btt7tff^g$sJ^#2256AargRAglnE^fflv>TL-T;i/^~->. L - 'J v 

[0 10 5] 

25 g/ml CO :^ V > ^ CM2B 7° 1/ - h T^g* L T 2256 A argR 

AglnE<7)M1^^> (NH4)2S04 65g. KH2P04 Ig. MgS04-7H20 0 

.4g. FeS04 O.Olg. MnS04 O.Olg, VBi-HCl 50;«g. tf >'50// g. -XKMH^^^ 
^tJ45mg(NM:). CaCOs 50g^M7KlLtC#tj'it:Hfc (K0HT"pH7.0tCil^$nTV^^) 

t^^fiL. zi.bx:\zx^n,^(Dmmm^f^^tx^i.A.t^t^m\^tzo 

[0 10 6] 

^«#l-Tf^. 0L-T;W^'^>'^«* (Arg) (±. 

IRL:^cm. Ttft^iJ'n-r ^^^'7^-^zJ: l9^#L/Zo L-';v>^»» (Lys) 

. - )v 9 < ymMmm (giu) fi. ^^m^^m.m^^m.\^fz'ik. ^u^tv^y 

^Ti-v^"^- (M^tm,) ^^^^Wl^Lfzo \.-Cf)V9^y (Gin) . N-T-fe^ 
[0 10 7] 

±fe<7);|.0;^c7)GSiS14tCov^T^M^LfCo GS?gt4(i. Journal of Fermentat 
ion and Bioengineering, Vol.70, No.3, 182-184. 1990ma^<:O:^-^5r##^ 
L. ^ ^5^V'-;W-HCl(pH7.0)100mM. NH4CI 0. ImM, MnCl2 ImM, .-^ .i^ y - ;V 
H°;i/tr>^lmM, NADH 0.3mM, 9 h T-'k Kn ^'^--tflQU, fe:;Hf>^^f- 

--tf25U, ATP ImM. MSG 10mM^^tf?#iStI. fi^^i^^iJOi.. 301C j3 ^ 340n 

ct l9ffi#:^55'^L. ^ ^ ry-;i/-HCl(pH7.0)100inM-e^5fe^f^. m^^mmL. * 
Jt{i> 4^lftLttT;i/r^ ^^Sr^rHl^^^i L-r> Protein Assay (Bio-Rad) ^fflv^T 
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[0 10 8] 

mi] 





Arg 

(g/L) 


Lys Glu 

(g/L) (gA) 


Gin 

(g/L) 


(g/L) 


2256AargRAglnE 


Zo 

3. 18 


0. ol v.oZ 
1.32 0.4 


A TO 

0.2 


A m CO 
U. Uloo 

0. 0381 


[0 10 9] 
[3^21 





















(nmol/min/n^) 



2256AargR 51.2 
2256AargRglnE 123.1 



[0 110] 

GlnEXmWr-ti^ Mt*-r^)^2256AargRi:J:tL. L - T^W^'-^^ L-V'Jy 
2256AargRAglnE^{i. y°^4^- h :^ >/-^-Ajn0145/6Mt-^ ^ ti, 2 0 0 3 

^2B 1 8 Bti. i^^inmimA mmmm^m^pjf m^±m^stty ^ - (=r 

305-5466 0^iI3ci^WrO<(i^TtTmiTa l#Afcl "f^^e) ^K#^FER 
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M P-19216i: LX^st^nx^^^o 
[0 1 1 U 

[mmm 2 1 gst f--- )\^itmiiX^W(omm 

3 V ^M#fflM<7)glnAjtf5i=-g|i^ (GlnA) <7)Tt-'- 'j Mb^fifi^ m^mh:^^\,Z 
$n-CV>^ (FEMS Microbiology Letters. 303-310,(173)1999) o -?--T% GlnA 

r 7"- JP'itUi^^^^ik^ ^ tifzg\nAmii:J-X\ ^'fe#:±c0ginAjtf5T <i: g^-t ^ 

chiCctf), GinATT'-';;Hb^fia:^*<o:^#^^fo7^co A#:aij=&:^-^^J'J«T 

[0 112] 

i -f\ rixtr ys-^ T- A • 9 h 7 r - ^ > ^ AATCCl3869c0^fef^DNA^i» 
mt LX. ge^ij#-^ 7 <!: 8 O-^^DNA^ -f^ ^-r-t LTPCR^^f glnAitfs^ 
N*«ljOlii|i5Mtf=^#/;o glnAjtf5^C^^ffilJ<7)iii|isMtf^t#^;t:i6H. 
r ^^^J' X A . V ^ h -7 T - > > ^ AATCC13869l*0^'fe#:DNA=JrilM t t 

@e^ij#-^9 1 1 0 o-^MA^-y'^^v-t LTPCR^tf o/io ee^ij#-^ 8 t 

X^ti^o Mi^&^izii. ::<7)^^m;oTGlnAm05^<7)^n v>J^^75i^X- 
a, - ;i/ T 9 ^ V^^^tCgi^ ^ tL^ o 
[0 113] 

LT. @e^ij#-^l 0 ^: 1 1 O'^^DNA^&T'^-r-^-^ LTPCR^^fv^. Tf-*-V;U 
<bg|5f]AlC^^;6^^#A$tL/cgInAaf5?-liili5Mtl=^t#/::o M LTtiPCR^tJ^^fi 
m:i9ffl^m. HincIIt?m<bL^ pHSG299 (SSii) <7)Hincimfiti}$A L;'Co 
ioy^v^^ K=SrpGSA2t^#tt7t:o 
[0 114] 
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[0 115] 

< 2 >T;W^'->'; :7°l/ y9--^Xtm'--<7)pGSA2<7)^Ai:^«M 

1 ICfB^or Hf /s-^ -r 'j-^A • h7T-p<>^ AATCC13869S5^ 
OArgR^ti#'e^);2>2256AR#^. m^^^•>'^^;a (#r?§¥2-207791-^<&^#BS) 

^fzi>(D^ 2256 A argRAdet^n if fzo 2256AargR. 2256 A argRAde^ ?r ffl 

o 

[0 116] 
[^3] 





Arg 

(gA) 


Lys 

(g/L) 


Glu 

(gA) 


Gin 

(gA) 


(gA.) 


2256AargR 
2256AargRAde 


2.28 
2.88 


0.81 
1.48 


0.32 
0.49 


0.19 
0.31 


0.0153 
0.314 


[0 117] 
[^4] 













(nmol/min/mg) 



ttiIE# 2003-3109932 



2003-056129 



36/ 



2256AargR 51.2 

2256AargRAde 123.1 



[0 118] 

2256AargRAde^-e(±. 2256AargRtIJt'<. L - T;W^'^ L - U v 
2256AargRAde^(i. h ^ >/^-AJ11014675^^#-^$ 2 0 0 3^ 

2^ 1 8Bt;. mAL'nwamA mmiwm^m^Fjj m^f^^mmt^y^- (tso 

5-5466 B:$:|ll3^j^lirO< {i-TlJmiTi 1#*1 6 ) tc. ^It#-^FERM 

P-19217i: Lr^K^tLTV>-2»o 
[0 119] 

:^M*fflm<OamtRitfE?-Mtf (AmtR) ^fiffl<7)7'9X^ K^^#{iJ^TOJ; 

KlB^^-^fzo nhtifzmm>i^^rWMi^itL. ^tL^pHSG299 (^Mit) mi 
nCim^'<zWXLfZo Z<D-fy7s5, K^pAamtR^^#lt^Co 
[0 12 01 

±jai<7)pAamtR(±. ^ 'J ^>M#«<omrt-cgm^iWHg^ ^ 

[0 12 1] 

< 2 > T > W 1^ y-f - ^fI1*^<7)p A mtR(DmX t 
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##^J 1 X-MW \^fzT )V^=-y'')-fVy^~- ^JI^2256 A argR^* ^ p A amtRT^ 

n ^ ;}x lb m^mm^ ^ mixi^m l . :^ ^ ^ v > i^^is t ^ o ^ ^# 

ISL. 2256AargR amtR?fe:^1* (2256 AargRAamtR) ^^^#L7to Wi^fifzf^^ 
^J^#2256AArgRAamtR^ffli/^T L -T;i/^"^>. L - U v >:t^<7)f^A6<7)J## 

[0 12 21 



mW Arg Lys Glu Gin }i-nfl^rMVym 

(g/L) (gA.) (g/L) (g/L) (g/L) 



2256AargR 2.28 0.81 0.32 0.19 0.0153 

2256AargRAamt 3.16 1.48 0.45 0.41 0.0296 



[0 12 3] 
[^6] 



GSfStt (nmo 1 /m in/mg) 



2256AargR 51.2 
2256AargRAAintR 132.3 



[0 12 41 

2256AargRAamtR^-e{i. 2256AargRtCJt-<> L-T)\^^^>. L-';v>^ 
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2256AargRAamtR^(i. r^-T^- h ■:^ :^/'?-AJ110144:*Mt-^$ ti, 2 0 0 3 

^2^ 1 8 stc. ^f^sitmviA M^js^fit-a-w^p;? # it^tj^it-t > ^ - (=f 

305-5466 0 ^S.^MlirO < rfrm 1 T g 1 1 4^5^^ 6 ) tc, ^It#-^FER 
M P-19215^ LT^K^ti-Cv^^o 
[0125]. 

@e?iJ#-^ 2 : argRitfSi^ifiliiffl ^ "7 - 

K?iJ#-^3 : argRstfET-^-a-tfy^y!. ^ F<7)argRilf5T-0RFJ':J.^i-<7)f|5^^±ii|ii1- 

Se?iJ#-^4 : argRitfE^*-^tf7'9>?. ^ K<7)argRitf^^ORFJ^:Jl^<7)g|5:9'^iiilig-t 

SE^iJ#-^5 : glnES^i^ffly^^-T-N 
se^ij#-^6 : glnEm:^ffly^^-7-C 

7 : ginAT T- ;v'fb 1st pcrt'^ v-nn 

Se^J#-^ 8 : glnAT T~ V ;v<blst PCRt''^ -r-NC 
SE^iJ#-^9 : glnATr-'-'; ^Wfb 1st PCR7°^^-7-CN 
K?|J#-^10 : glnAT T-*- >; ;W'fblst PCRy -7 -r-CC 
SE^!l#-^ll : glnA 2nd YCR-fy^-r-H 
iE^"J#-^12 : glnA 2ncl ?CR-fy ^-?-C 

@e^ij#-^i3 : amtRmmmy°^ -t-n 

@£^|J#-^15 : argRitf5T-<7)Jl^@e^iJ 

@e^ij#-^i7 : ginEa:f5T-<7)jti^@e^ij 
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BB^iJ#-^21 : amtRitfST-0*l^BS?iJ 
Se^iJ#-^22 : mrteDN K Lt#^ T ^ y M@£^iJ 

@e^ij#-t23 : glnBSfST-Ota^K^iJ 
SS^iJ#^24 : milBD N AKlf;t5ii^^=? - K Lt#-i) T ^ y mSB^O 
[0 12 6] 

[0 12 7] 

[mm] 

SEQUENCE LISTING 

<110> Aj inomoto Co. , Inc. 

<120> Method for producing L-arginine or L-lysine by fermentation 

<130> P-B0580 

<140> 

<141> 2003-03-03 
<160> 24 

<170> Patent In Ver. 2.0 
<210> 1 
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<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for PCR 
<400> 1 

cccgggtttt cttctgcaac tcggg 

<210> 2 
<211> 25 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer for PCR 

<400> 2 

gtcgacaagc tcggttgttc ccagc 

<210> 3 
<211> 24 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer for PCR 



#11 2003-056129 



^-v: 41/ 



<400> 3 



cccctagttc aaggcttgtt aatc 



24 



<210> 4 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for PCR 



<210> 5 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 

<400> 5 

agaactacga gtccgccttt ttg 23 

<210> 6 

<211> 21 
<212> DNA 

<213> Artificial Sequence 



<400> 4 



gtcttacctc ggctggttgg ccagc 



25 



y:liiE#2 003-3109932 



#IS 2003-056129 



<220> 

<223> Description of Artificial Sequence: primer 
<400> 6 

cgatcaccag caacccacgc a 

<210> 7 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 

<400> 7 

cttcccagta gcaccatacg ac 

<210> 8 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 

<400> 8 

ctggtggcag ttcgaagagg tccttg 
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<210> 9 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 9 

ggacaaggac ctcttcgaac tgccag 26 

<210> 10 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 10 

cggcgagacc gtcgattggg aggagc 26 

<210> 11 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 

aiSE#2 003-3109932 
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<400> 11 

gtagcacctt acgaccaaac eg 

<210> 12 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 12 

ggagccggtc gacgaggagc 

<210> 13 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 13 

gccccgggca ggcaagaatc etc 



<210> 14 
<211> 21 
<212> DNA 



2003-056129 

<213> Artificial Sequence 



^-y: 45/ 



<220> 

<223> Description of Artificial Sequence: primer 
<400> 14 

tccccgggag gctctctgcg g 21 

<210> 15 
<211> 4235 

<212> DNA 

<213> Brevi bacterium flavum 



<220> 

<221> CDS 

<222> (1852).. (2364) 



<400> 15 






aaacccgggt 


tttcttctgc 


aactcgggcg 


cacgcttgac 


tggtcgttcc 


cggattctgg 


tgggttccct 


cgcgctgact 


ggccagccag 


gcggtgtgga 


gttctaccct 


tacggcgaca 


acccaacgga 


tgtggctgct 


atcttcctcg 


cagcacctga 


aggattcctc 


aaggcagtgc 


tgatcaccga 


tgaagtccag 


actggcgttg 


acgatggcgt 


tgttcccgat 


gtggtgacca 


tcggtgcttg 


tttggccact 


ggccgtgcag 


ccactttcgg 


tggcaaccca 


gttgcttgtg 


atgacgcttt 


ctgcgcagaa 


gttacccgca 



ccgaagcaaa cgaggctgct ttcaagattg 60 
ctgcagttca tggtttccac ggccgcacca 120 
acaagcgtga agcgttcctg ccaatgccaa 180 
ccgattactt gcgcaaaatg gtagaaacca 240 
agccaatcca gggtgaaacg ggcgttgttc 300 
gcgagctgtg cgatgagtac ggcatcttga 360 
gccgtaccgg cgatttcttt gcacatcagc 420 
tggccaaggg acttggcggc ggtcttccca 480 
ctgaattgat gaccccaggc aagcacggca 540 
cagctgccaa ggcagtgctg tctgttgtcg 600 
agggcgagct gttcaaggta cttcttgcca 660 
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aggttgacgg 


cgttgtagac 


gtccgtggca 


ggggcttgat 


gttgggcgtg 


gtgctggagc 


720 


gcgacgtcgc 


aaagcaagct 


gttcttgatg 


gttttaagca 


cggcgttatt 


ttgaatgcac 


780 


cggcggacaa 


cattatccgt 


ttgaccccgc 


cgctggtgat 


caccgacgaa 


gaaatcgcag 


840 


acgcagtcaa 


ggctattgcc 


gagacaatcg 


cataaaggac 


ttaaacttat 


gacttcacaa 


900 


ccacaggttc 


gccatttcct 


ggctgatgat 


gatctcaccc 


ctgcagagca 


ggcagaggtt 


960 


ttgaccctag 


ccgcaaagct 


caaggcagcg 


ccgttttcgg 


agcgtccact 


cgagggacca 


1020 


aagtccgttg 


cagttctttt 


tgataagact 


tcaactcgta 


ctcgcttctc 


cttcgacgcg 


1080 


ggcatcgctc 


atttgggtgg 


acatgccatc 


gtcgtggatt 


ccggcagctc 


acagatgggt 


1140 


aagggcgaga 


ccctgcagga 


caccgcagct 


gtattgtccc 


gctacgtgga 


agcaattgtg 


1200 


tggcgcacct 


acgcacacag 


caatttccac 


gccatggcgg 


agacgtccac 


tgtgccgctg 


1260 


gtgaactcct 


tgtccgatga 


tctgcaccca 


tgccagattc 


tggctgatct 


gcagaccatc 


1320 


gtggaaaacc 


tcagccctga 


agaaggccca 


gcaggcctta 


agggtaagaa 


ggctgtgtac 


1380 


ctgggcgatg 


gcgacaacaa 


catggccaac 


tcctacatga 


ttggctttgc 


caccgcgggc 


1440 


atggatattt 


ccatcatcgc 


tcctgaaggg 


ttccagcctc 


gtgcggaatt 


cgtggagcgc 


1500 


gcggaaaagc 


gtggccagga 


aaccggcgcg 


aaggttgttg 


tcaccgacag 


cctcgacgag 


1560 


gttgccggcg 


ccgatgttgt 


catcaccgat 


acctgggtat 


ccatgggtat 


ggaaaacgac 


1620 


ggcatcgatc 


gcaccacacc 


tttcgttcct 


taccaggtca 


acgatgaggt 


catggcgaaa 


1680 


gctaacgacff 


gcgccatctt 


cctffcactgc 

^^^^ W w ^^^^ 


cttcctgcct 


accgcffffcaa 


aeraafftffffca 


1740 


gcctccgtga 


ttgatggacc 


agcgtccaaa 


gttttcgatg 


aagcagaaaa 


ccgcctccac 


1800 


gctcagaaag 


cactgctggt 


gtggctgctg 


gccaaccagc 


cgaggtaaga 


c atg tct 
Met Ser 


1857 



1 

ctt ggc tea acc ccg tea aea eeg gaa aac tta aat ccc gtg act cgc 1905 
Leu Gly Ser Thr Pro Ser Thr Pro Glu Asn Leu Asn Pro Val Thr Arg 

.5 10 15 

aet gca cgc caa get etc att ttg cag att ttg gac aaa caa aaa gtc 1953 
Thr Ala Arg Gin Ala Leu lie Leu Gin lie Leu Asp Lys Gin Lys Val 

20 25 30 

acc age cag gta caa etg tct gaa ttg etg ctg gat gaa ggc ate gat 2001 



ailiE# 2 0 0 3 -3 
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Thr Ser Gin Val Gin Leu Ser Glu Leu Leu Leu Asp Glu Gly He Asp 
35 40 45 50 

ate acc cag gcc acc ttg tec egg gat etc gat gaa etc ggt gca cgc 2049 
He Thr Gin Ala Thr Leu Ser Arg Asp Leu Asp Glu Leu Gly Ala Arg 

55 60 65 

aag gtt ege ecc gat ggg gga cgc gcc tac tac gcg gtc ggc cca gta 2097 
Lys Val Arg Pro Asp Gly Gly Arg Ala Tyr Tyr Ala Val Gly Pro Val 

70 75 80 

gat age ate gcc cgc gaa gat etc egg ggt eeg teg gag aag ctg cgc 2145 
Asp Ser He Ala Arg Glu Asp Leu Arg Gly Pro Ser Glu Lys Leu Arg 

85 90 95 

ege atg ett gat gaa ctg ctg gtt tet aca gat cat tec ggc aac ate 2193 
Arg Met Leu Asp Glu Leu Leu Val Ser Thr Asp His Ser Gly Asn He 

100 105 110 

gcg atg ctg cgc acc ccg ccg gga get gcc cag tac ctg gca agt ttc 2241 
Ala Met Leu Arg Thr Pro Pro Gly Ala Ala Gin Tyr Leu Ala Ser Phe 
115 120 125 130 

ate gat agg gtg ggg ctg aaa gaa gtc gtt ^c ace ate get ggc gat 2289 
He Asp Arg Val Gly Leu Lys Glu Val Val Gly Thr He Ala Gly Asp 

135 140 145 

gae acc gtt ttt gtt etc gcc cgt gat ccg etc aca ggt aaa gaa eta 2337 
Asp Thr Val Phe Val Leu Ala Arg Asp Pro Leu Thr Gly Lys Glu Leu 

150 155 160 

ggt gaa tta etc age ggg cgc ace act taaagegece etagttcaag 2384 
Gly Glu Leu Leu Ser Gly Arg Thr Thr 

165 170 
gcttgttaat cgcttgttaa tgcaggcagg taaggtataa ccegagtgtt ttttcgagga 2444 
ataccaacce ttteaaeaca ataattttct ttaaaeatee ttgetgtcca ceaeggetgg 2504 
caaggaaett aaaatgaagg agcacacetc atgaetaace geategttet tgcatactec 2564 



aiil#2 003-3109932 







Hwm 2003 — Odd 1 


z y 




✓\< — 


ggcggtctgg 


acaccactgt 


ggcaattcca tacctgaaga 


agatgattga 


tggtgaagtc 


2624 


atcgcagttt 


ctctcgacct 


gggccagggt ggagagaaca 


tggacaacgt 


tcgccagcgt 


2684 


gcattggatg 


ccggtgcagc 


tgagtccatc gttgttgatg 


caaaggatga 


gttcgctgag 


2744 


gagtactgcc 


tgccaaccat 


caaggcaaac ggcatgtaca 


tgaagcagta 


cccactggtt 


2804 


tctgcaatct 


cccgcccact 


gatcgtcaag cacctcgttg 


aggctggcaa 


gcagttcaac 


2864 


ggtacccacg 


ttgcacacgg 


ctgcactggt aagggcaacg 


accaggttcg 


tttcgaggtc 


2924 


ggcttcatgg 


acaccgatcc 


aaacctggag atcattgcac 


ctgctcgtga 


cttcgcatgg 


2984 


acccgcgaca 


aggctatcgc 


cttcgccgag gagaacaacg 


ttccaatcga 


gcagtccgtg 


3044 


aagtccccat 


tctccatcga 


ccagaacgtc tggggccgcg 


ctattgagac 


cggttacctg 


3104 


gaagatctgt 


ggaatgctcc 


aaccaaggac atctacgcat 


acaccgagga 


tccagctctg 


3164 


ggtaacgctc 


cagatgaggt 


catcatctcc ttcgagggtg 


gcaagccagt 


ctccatcgat 


3224 


ggccgtccag 


tctccgtact 


gcaggctatt gaagagctga 


accgtcgtgc 


aggcgcacag 


3284 


ggcgttggcc 


gccttgacat 


ggttgaggac cgtctcgtgg 


gcatcaagtc 


ccgcgaaatc 


3344 


tacgaagcac 


caggcgcaat 


cgcactgatt aaggctcacg 


aggctttgga 


agatgtcacc 


3404 


atcgagcgcg 


aactggctcg 


ctacaagcgt ggcgttgacg 


cacgttgggc 


tgaggaagta 


3464 


tacgacggcc 


tgtggttcgg 


acctctgaag cgctccctgg 


acgcgttcat 


tgattccacc 


3524 


caggagcacg 


tcaccggcga 


tatccgcatg gttctgcacg 


caggttccat 


caccatcaat 


3584 


ggtcgtcgtt 


ccagccactc 


cctgtacgac ttcaacctgg 


ctacctacga 


caccggcgac 


3644 


accttcgacc 


agaccctggc 


taagggcttt gtccagctgc 


acggtctgtc 


ctccaagatc 


3704 


gctaacaagc 


gcgatcgcga 


agctggcaac aactaagcca 


ccttttcaag 


catccagact 


3764 


agaacttcaa 


gtatttagaa 


agtagaagaa caccacatgg 


aacagcacgg 


aaccaatgaa 


3824 


ggtgcgctgt 


ggggcggccg 


cttctccggt ggaccctccg 


aggccatgtt 


cgccttgagt 


3884 


gtctccactc 


atttcgactg 


ggttttggcc cc ttatgatg 


tgttggcctc 


caaggcacac 


3944 


gccaaggttt 


tgcaccaagc 


agagctactt tctgatgaag 


atctagccac 


catgctggct 


4004 


ggtcttgatc 


agctgggcaa 


ggatgtcgcc gacggaacct 


tcggtccgct 


gccttctgat 


4064 


gaggatgtgc 


acggcgcgat 


ggaacgcggt ctgattgacc 


gcgttggtcc 


tgaggtgggc 


4124 


ggccgtctgc 


gcgctggtcg 


ttcccgcaac gaccaggtgg 


caaccctgtt 


ccgcatgtgg 


4184 


gtccgcgacg 


cagtgcgcga 


catcgcgctg ggaacaaccg 


agcttgtcga 


c 


4235 
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<210> 16 
<211> 171 
<212> PRT 

<213> Brevibacterium flavum 



<400> 16 

Met Ser Leu Gly Ser Thr Pro Ser Thr Pro Glu Asn Leu Asn Pro Val 

15 10 15 

Thr Arg Thr Ala Arg Gin Ala Leu He Leu Gin He Leu Asp Lys Gin 

20 25 30 

Lys Val Thr Ser Gin Val Gin Leu Ser Glu Leu Leu Leu Asp Glu Gly 

35 40 45 

He Asp He Thr Gin Ala Thr Leu Ser Arg Asp Leu Asp Glu Leu Gly 

50 55 60 

Ala Arg Lys Val Arg Pro Asp Gly Gly Arg Ala Tyr Tyr Ala Val Gly 
65 70 75 80 

Pro Val Asp Ser He Ala Arg Glu Asp Leu Arg Gly Pro Ser Glu Lys 

85 90 95 

Leu Arg Arg Met Leu Asp Glu Leu Leu Val Ser Thr Asp His Ser Gly 

100 105 110 

Asn He Ala Met Leu Arg Thr Pro Pro Gly Ala Ala Gin Tyr Leu Ala 

115 120 125 

Ser Phe He Asp Arg Val Gly Leu Lys Glu Val Val Gly Thr He Ala 

130 135 140 

Gly Asp Asp Thr Val Phe Val Leu Ala Arg Asp Pro Leu Thr Gly Lys 
145 150 155 160 

Glu Leu Gly Glu Leu Leu Ser Gly Arg Thr Thr 
165 170 



tamm 2003-3109932 
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<210> 17 
<211> 3138 
<212> DNA 

<213> Brevibacterium lactofermentum 

<220> 

<221> CDS 

<222> (1).. (3138) 



<400> 17 

atg tea gga ccg tta aga agt gaa cgt aaa gtc gtt ggc ttt gtc aga 48 
Met Ser Gly Pro Leu Arg Ser Glu Arg Lys Val Val Gly Phe Val Arg 

15 10 15 

gac cca ctg cca aaa gtt ggt tct tta teg etg aaa tet gag cat gee 96 
Asp Pro Leu Pro Lys Val Gly Ser Leu Ser Leu Lys Ser Glu His Ala 

20 25 30 

eaa gca gat eta gag eat ttg ggt tgg cgc aat gtt gag tet ttg gat 144 
Gin Ala Asp Leu Glu His Leu Gly Trp Arg Asn Val Glu Ser Leu Asp 

35 40 45 

ttg ttg tgg ggc ttg tea ggt gca ggc gat ecc gat gtc gcg ctg aac 192 
Leu Leu Trp Gly Leu Ser Gly Ala Gly Asp Pro Asp Val Ala Leu Asn 

50 55 60 

ctt ctt att egg ctg tat cag gca ctt gaa gca ate ggc gag gat get 240 
Leu Leu He Arg Leu Tyr Gin Ala Leu Glu Ala He Gly Glu Asp Ala 
65 70 75 80 

ega aac gag ctt gat eaa gag att cgc cag gat gaa gaa eta cga gtc 288 
Arg Asn Glu Leu Asp Gin Glu He Arg Gin Asp Glu Glu Leu Arg Val 

85 90 95 

cgc ctt ttt gca ttg ttg ggt ggt tec teg get gtc ggt gat cac ttg 336 
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Arg Leu Phe Ala Leu Leu Gly Gly Ser Ser Ala Val Gly Asp His Leu 

100 105 110 

gtc gcc aat cct ttg cag tgg aaa etc tta aaa ctt gat gcg cca teg 384 
Val Ala Asn Pro Leu Gin Trp Lys Leu Leu Lys Leu Asp Ala Pro Ser 

115 120 125 

agg gaa gag atg ttt cag gcg ctg ctg gaa tct gtg aaa get cag cct 432 
Arg Glu Glu Met Phe Gin Ala Leu Leu Glu Ser Val Lys Ala Gin Pro 

130 135 140 

get gtg ctt gag gtt gag gat ttc age gat gca cae aac att gcc cga 480 
Ala Val Leu Glu Val Glu Asp Phe Ser Asp Ala His Asn He Ala Arg 
145 150 155 160 

gae gat ttg age aeg cct ggt ttt tac aeg get agt gtt ace ggg cct 528 
Asp Asp Leu Ser Thr Pro Gly Phe Tyr Thr Ala Ser Val Thr Gly Pro 

165 170 175 

gaa gca gag cga gtc ttg aaa tgg act tat cge aeg ttg ctg acc egg 576 
Glu Ala Glu Arg Val Leu Lys Trp Thr Tyr Arg Thr Leu Leu Thr Arg 

180 185 190 

att get gcg cat gat tta gcg ggt ace tat cec acc gae atg egg aga 624 
He Ala Ala His Asp Leu Ala Gly Thr Tyr Pro Thr Asp Met Arg Arg 

195 200 205 

aaa ggt gge gat cct gtt ccg ttt age aea gtg ace atg cag etc age 672 
Lys Gly Gly Asp Pro Val Pro Phe Ser Thr Val Thr Met Gin Leu Ser 

210 215 220 

gae eta get gat get get ttg act get get tta get gtg gca att gee 720 
Asp Leu Ala Asp Ala Ala Leu Thr Ala Ala Leu Ala Val Ala He Ala 
225 230 235 240 

aat gtt tat ggt gaa aag ccg gtt gat tea get tta tct gtc ate gcg 768 
Asn Val Tyr Gly Glu Lys Pro Val Asp Ser Ala Leu Ser Val He Ala 
245 250 255 
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atg ggc aaa 
Met Gly Lys 

gtg gtg ttt 
Val Val Phe 
275 

gca gag etc 
Ala Glu Leu 

290 
gca ctt cgc 
Ala Leu Arg 
305 

tec cat atg 
Ser His Met 

gca ctg ctg 
Ala Leu Leu 

tec tat gtg 
Ser Tyr Val 
355 

gaa tea ttt 
Glu Ser Phe 

370 
aat gtt ceg 
Asn Val Pro 
385 

ggt ttg agg 
Gly Leu Arg 



tgt ggc 
Cys Gly 
260 

gtt gca 
Val Ala 

att cgc 
He Arg 

cea gaa 
Pro Glu 

gcg tat 
Ala Tyr 
325 
aaa get 
Lys Ala 
340 

gat get 
Asp Ala 

gtc aca 
Val Thr 

gaa gac 
Glu Asp 

gat gtg 
Asp Val 



gcg cag gaa 
Ala Gin Glu 

gag ceg gca 
Glu Pro Ala 
280 

ate ggt age 
He Gly Ser 

295 
ggt aaa agt 
Gly Lys Ser 
310 

tac aag cgc 
Tyr Lys Arg 

cgt cce atg 
Arg Pro Met 

ett tea ceg 
Leu Ser Pro 
360 

gat gtc caa 
Asp Val Gin 

375 
ttg cgt gat 
Leu Arg Asp 
390 

gag ttt get 
Glu Phe Ala 



ttg aac tac 
Leu Asn Tyr 
265 

aac tet aaa 
Asn Ser Lys 

aac teg ttc 
Asn Ser Phe 

ggc get ctt 
Gly Ala Leu 
315 

tgg gcg gaa 
Trp Ala Glu 

330 
aeg ggt gat 
Thr Gly Asp 
345 

ttg att tgg 
Leu He Trp 

get atg cgc 
Ala Met Arg 

cgt gag ctg 
Arg Glu Leu 

395 

gtc cag etc 
Val Gin Leu 



att tea 
He Ser 

tea aca 
Ser Thr 
285 
ttt gag 
Phe Glu 
300 

gtg cgc 
Val Arg 

acc tgg 
Thr Trp 

att gac 
He Asp 

gcg get 
Ala Ala 
365 
cgt cga 
Arg Arg 
380 

aag ctt 
Lys Leu 

ctt cag 
Leu Gin 



gat gtg gac 816 
Asp Val Asp 
270 

cgc acc gca 864 
Arg Thr Ala 

gtg gat gca 912 
Val Asp Ala 

tet ttg gat 960 

Ser Leu Asp 
320 

gaa ttt cag 1008 
Glu Phe Gin 

335 

ctt ggg cag 1056 

Leu Gly Gin 

350 

age eag egg 1104 
Ser Gin Arg 

gtg ttg gac 1152 
Val Leu Asp 

ggt cgc ggt 1200 
Gly Arg Gly 

400 

atg gtg cat 1248 
Met Val His 
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405 410 415 

ggt cgc att gat gag acg ttg egg gtt egg tea acg gta aat get ttg 1296 
Gly Arg He Asp Glu Thr Leu Arg Val Arg Ser Thr Val Asn Ala Leu 

420 425 430 

cat gtg ttg gtt gat eag gga tat gtg ggt cgt gaa gae ggg eat aat 1344 
His Val Uu Val Asp Gin Gly Tyr Val Gly Arg Glu Asp Gly His Asn 

435 440 445 

etc att gag teg tat gag ttt ttg cgc ctg ttg gag cat cgc ett caa 1392 
Leu He Glu Ser Tyr Glu Phe Leu Arg Leu Leu Glu His Arg Leu Gin 

450 455 460 

ttg gag egg ate aag cgc act cac ttg tta ccg aaa cct gat gac cga 1440 
Leu Glu Arg He Lys Arg Thr His Leu Leu Pro Lys Pro Asp Asp Arg 
465 470 475 480 

atg aat atg cgc tgg ttg geg cgc get tet ggg ttt act ggt teg atg 1488 
Met Asn Met Arg Trp Leu Ala Arg Ala Ser Gly Phe Thr Gly Ser Met 

485 490 495 

gag caa agt teg gee aaa get atg gaa e^ eat ttg cgt aag gtt cgt 1536 
Glu Gin Ser Ser Ala Lys Ala Met Glu Arg His Leu Arg Lys Val Arg 

500 505 510 

.ttg eag att eag teg ttg cat agt eag ctg ttt tat egg cea ctg ctg 1584 
Leu Gin He Gin Ser Leu His Ser Gin Leu Phe Tyr Arg Pro Leu Leu 

515 520 525 

aac tct gtg gtc aac ttg age gcg gat gcc ate aga ttg tet ccg gat 1632 
Asn Ser Val Val Asn Leu Ser Ala Asp Ala He Arg Leu Ser Pro Asp 

530 535 540 

get gea aag eta caa ttg ggg gea ttg gga tac ctg eat cea tea cgt 1680 
Ala Ala Lys Leu Gin Leu Gly Ala Leu Gly Tyr Leu His Pro Ser Arg 
545 550 555 560 

get tat gaa cac ctg act get ett gea tea gga get age cgt aaa gee 1728 
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Ala Tyr Glu His Leu Thr Ala Leu 
565 

atg ttg ctg ccc 
Met Leu Leu Pro 



aag att 
Lys He 



aca get 
Thr Ala 

get tec 
Ala Ser 
610 
gta gtg 
Val Val 
625 

tet gaa 
Ser Glu 

gcg geg 
Ala Ala 

aaa gea 
Lys Ala 

ate cag 
He Gin 
690 
tet get 
Ser Ala 
705 



cag gcg 
Gin Ala 
580 
gaa cea 
Glu Pro 
595 

tat gat 
Tyr Asp 

ggg cag 
Gly Gin 

ctg att 
Leu He 

tet ggt 
Ser Gly 
660 
ate aag 
He Lys 
675 

get gea 
Ala Ala 

gat ttg 
Asp Leu 



gat gcg 
Asp Ala 

cgc age 
Arg Ser 

egg ttg 
Arg Leu 
630 
ate tec 
He Ser 
645 

cet aaa 
Pro Lys 

gcg acg 
Ala Thr 

ega teg 
Arg Ser 

etc aac 
Leu Asn 
710 



gga ttg 
Gly Leu 
600 
tgg ttt 
Trp Phe 
615 

atg cgt 
Met Arg 

act ccg 
Thr Pro 

ttg ctt 
Leu Leu 

gtg teg 
Val Ser 
680 
ctg agg 
Leu Arg 
695 

atg etc 
Met Leu 



Ala Ser Gly Ala Ser Arg 
570 

acg ttg atg gag 
Thr Leu Met Glu 
585 

ctg aat tac cgc 

Leu Asn Tyr Arg 



ttg cgc 
Leu Arg 

att ttg 
He Leu 

gac ttt 
Asp Phe 
650 
get act 
Ala Thr 
665 

cgt cat 
Arg His 

agg cag 
Arg Gin 

act gtt 
Thr Val 



atg ctg 
Met Leu 
620 
gga aat 
Gly Asn 
635 

gtg aaa 
Val Lys 

gea ccg 
Ala Pro 

gag tea 
Glu Ser 

gag ctg 
Glu Leu 
700 
cag gaa 
Gin Glu 
715 



tgg ctg 
Trp Leu 
590 
aag ctt 
Lys Leu 
605 

cgt gat 
Arg Asp 

tet ccc 
Ser Pro 

cag ctg 
Gin Leu 

act cag 
Thr Gin 
670 
ect gat 
Pro Asp 
685 

gea cgc 
Ala Arg 



Lys Ala 
575 

tet caa 
Ser Gin 

tet gat 
Ser Asp 

gag gge 
Glu Gly 

tat att 
Tyr He 
640 
ggt gat 
Gly Asp 
655 

gtt gtg 
Val Val 

egg gcg 
Arg Ala 

att gee 
He Ala 



1776 



1824 



1872 



1920 



1968 



2016 



2064 



2112 



gta tgc caa age 
Val Cys Gin Ser 
720 



2160 
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ttg tea eta gte tgg gat geg gtg ttg gat get gee ttg gat geg gaa 2208 
Leu Ser Leu Val Trp Asp Ala Val Leu Asp Ala Ala Leu Asp Ala Glu 

725 730 735 

ate cgt get gca ett aae gat eea cag aaa eea gat eag eet ctg gee 2256 
He Arg Ala Ala Leu Asn Asp Pro Gin Lys Pro Asp Gin Pro Leu Ala 

740 745 750 

aat att tct gtg ate gge atg ggc cgt ttg ggt gga gca gaa ett gga 2304 
Asn He Ser Val He Gly Met Gly Arg Leu Gly Gly Ala Glu Leu Gly 

755 760 765 

tac ggt tet gat gee gat gtg atg ttt gta tge gag eeg gta gee ggt 2352 
Tyr Gly Ser Asp Ala Asp Val Met Phe Val Cys Glu Pro Val Ala Gly 

770 775 780 

gtg gaa gag eat gag gee gte aea tgg tet att geg ate tgt gat tee 2400 
Val Glu Glu His Glu Ala Val Thr Trp Ser He Ala He Cys Asp Ser 
785 790 795 800 

atg egg teg agg ett geg eag eet tee ggt gat eea cct ttg gag gtg 2448 
Met Arg Ser Arg Leu Ala Gin Pro Ser Gly Asp Pro Pro Leu Glu Val 

805 810 815 

gat ctg ggg ctg cgt cct gaa ggg aga tct ggt geg att gtg cgc acc 2496 
Asp Leu Gly Leu Arg Pro Glu Gly Arg Ser Gly Ala He Val Arg Thr 

820 825 830 

gtt gat tee tat gtg aag tae tae gaa aag tgg ggt gaa aet tgg gag 2544 
Val Asp Ser Tyr Val Lys Tyr Tyr Glu Lys Trp Gly Glu Thr Trp Glu 

835 840 845 

att eag geg ctg etg agg get geg tgg gtt get ggt gat egt gag ctg 2592 
He Gin Ala Leu Leu Arg Ala Ala Trp Val Ala Gly Asp Arg Glu Leu 

850 855 860 

gge att aag tte ttg gag teg att gat egt tte ege tae eea gtt gac 2640 
Gly He Lys Phe Leu Glu Ser He Asp Arg Phe Arg Tyr Pro Val Asp 
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865 

ggg gca 
Gly Ala 

gtg gat 
Val Asp 

aag ctg 
Lys Leu 

ttg acc 
Leu Thr 
930 
acg ttg 
Thr Leu 
945 

gtg cag 
Val Gin 

agg aat 
Arg Asn 

act cct 
Thr Pro 



acg cag 
Thr Gin 

aat gag 
Asn Glu 
900 
ggt egg 
Gly Arg 
915 

atg atg 
Met Met 

gaa gtt 
Glu Val 

gtg cag 
Val Gin 

gcg ctt 
Ala Leu 
980 
ggt ccg 
Gly Pro 
995 

cca aat gag tac 
Pro Asn Glu Tyr 

1010 
aag agt cgt cag 



870 

gcg cag ctt cgt gaa 
Ala Gin Leu Arg Glu 
885 

agg ctt ccg cgc ggg 
Arg Leu Pro Arg Gly 

905 

gga gcg tta act gac 
Gly Ala Leu Thr Asp 
920 

cat get cat gag att 
His Ala His Glu He 
935 

ctt gaa gtg ctg gaa 
Leu Glu Val Leu Glu 
950 

acg ctt egg gaa gcg 
Thr Leu Arg Glu Ala 

965 

gtg ctg gtc agg ggt 
Val Leu Val Arg Gly 
985 

eac ctt gcg cag gtg 
His Leu Ala Gin Val 
1000 

cag gag tat ttg gaa 
Gin Glu Tyr Leu Glu 
1015 

gtt gtt gat gaa gtc 



875 

gtt cgt ega att 
Val Arg Arg He 
890 

get gat ega aat 
Ala Asp Arg Asn 



ate gag 
He Glu 

ccg gag 
Pro Glu 

aag cat 
Lys His 
955 
tgg ctg 
Trp Leu 
970 

aag aga 
Lys Arg 



tgg act 
Trp Thr 
925 
ctg cac 
Leu His 
940 

cag att 
Gin He 

acg gca 
Thr Ala 

tta gat 
Leu Asp 



880 

aag gcg agg 
Lys Ala Arg 

895 
ace cat ace 
Thr His Thr 
910 

gtg cag ttg 
Val Gin Leu 

aat acg teg 
Asn Thr Ser 

att aac cct 
He Asn Pro 
960 

acg get get 
Thr Ala Ala 

975 
cag tta cct 
Gin Leu Pro 
990 

ggt tgg gat 
Gly Trp Asp 



2688 



gtg ace agg 
Val Thr Arg 



2736 



2784 



2832 



2880 



2928 



2976 



3024 



get ggt gcg tet 
Ala Gly Ala Ser 
1005 

aac tat ctg aaa 
Asn Tyr Leu Lys 
1020 

ttc tgg ggt gtg gac tet atg 3120 



3072 
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Lys Ser Arg Gin Val Val Asp Glu Val Phe Trp Gly Val Asp Ser Met 
1025 1030 1035 1040 

gag caa cgt gag ttt tag 3138 
Glu Gin Arg Glu Phe 
1045 



<210> 18 
<211> 1045 
<212> PRT 

<213> Brevibacterium lactofermentum 



<400> 18 

Met Ser Gly Pro Leu Arg Ser Glu Arg Lys Val Val Gly Phe Val Arg 

15 10 15 

Asp Pro Leu Pro Lys Val Gly Ser Leu Ser Leu Lys Ser Glu His Ala 

20 25 30 

Gin Ala Asp Leu Glu His Leu Gly Trp Arg Asn Val Glu Ser Leu Asp 

35 40 45 

Leu Leu Trp Gly Leu Ser Gly Ala Gly Asp Pro Asp Val Ala Leu Asn 

50 55 60 

Leu Leu lie Arg Leu Tyr Gin Ala Leu Glu Ala lie Gly Glu Asp Ala 
65 70 75 80 

Arg Asn Glu Leu Asp Gin Glu He Arg Gin Asp Glu Glu Leu Arg Val 

85 90 95 

Arg Leu Phe Ala Leu Leu Gly Gly Ser Ser Ala Val Gly Asp His Leu 

100 105 110 

Val Ala Asn Pro Leu Gin Trp Lys Leu Leu Lys Leu Asp Ala Pro Ser 

115 120 125 

Arg Glu Glu Met Phe Gin Ala Leu Leu Glu Ser Val Lys Ala Gin Pro 
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130 135 140 

Ala Val Leu Glu Val Glu Asp Phe Ser Asp Ala His Asn He Ala Arg 
145 150 155 160 

Asp Asp Leu Ser Thr Pro Gly Phe Tyr Thr Ala Ser Val Thr Gly Pro 

165 170 175 

Glu Ala Glu Arg Val Leu Lys Trp Thr Tyr Arg Thr Leu Leu Thr Arg 

180 185 190 

He Ala Ala His Asp Leu Ala Gly Thr Tyr Pro Thr Asp Met Arg Arg 

195 200 205 

Lys Gly Gly Asp Pro Val Pro Phe Ser Thr Val Thr Met Gin Leu Ser 

210 215 220 

Asp Leu Ala Asp Ala Ala Leu Thr Ala Ala Leu Ala Val Ala He Ala 
225 230 235 ' 240 

Asn Val Tyr Gly Glu Lys Pro Val Asp Ser Ala Leu Ser Val He Ala 

245 250 255 

Met Gly Lys Cys Gly Ala Gin Glu Leu Asn Tyr He Ser Asp Val Asp 

260 265 270 

Val Val Phe Val Ala Glu Pro Ala Asn Ser Lys Ser Thr Arg Thr Ala 

275 280 285 

Ala Glu Leu He Arg He Gly Ser Asn Ser Phe Phe Glu Val Asp Ala 

290 295 300 

Ala Leu Arg Pro Glu Gly Lys Ser Gly Ala Leu Val Arg Ser Leu Asp 
305 310 315 320 

Ser His Met Ala Tyr Tyr Lys Arg Trp Ala Glu Thr Trp Glu Phe Gin 

325 330 335 

Ala Leu Leu Lys Ala Arg Pro Met Thr Gly Asp He Asp Leu Gly Gin 

340 345 350 

Ser Tyr Val Asp Ala Leu Ser Pro Leu He Trp Ala Ala Ser Gin Arg 
355 360 365 
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Glu Ser Phe Val Thr Asp Val Gin Ala Met Arg Arg Arg Val Leu Asp 

370 375 380 

Asn Val Pro Glu Asp Leu Arg Asp Arg Glu Leu Lys Leu Gly Arg Gly 
385 390 395 400 

Gly Leu Arg Asp Val Glu Phe Ala Val Gin Leu Leu Gin Met Val His 

405 410 415 

Gly Arg lie Asp Glu Thr Leu Arg Val Arg Ser Thr Val Asn Ala Leu 

420 425 430 

His Val Leu Val Asp Gin Gly Tyr Val Gly Arg Glu Asp Gly His Asn 

435 440 445 

Leu He Glu Ser Tyr Glu Phe Leu Arg Leu Leu Glu His Arg Leu Gin 

450 455 460 

Leu Glu Arg He Lys Arg Thr His Leu Leu Pro Lys Pro Asp Asp Arg 
465 470 475 480 

Met Asn Met Arg Trp Leu Ala Arg Ala Ser Gly Phe Thr Gly Ser Met 

485 490 495 

Glu Gin Ser Ser Ala Lys Ala Met Glu Arg His Leu Arg Lys Val Arg 

500 505 510 

Leu Gin He Gin Ser Leu His Ser Gin Leu Phe Tyr Arg Pro Leu Leu 

515 520 525 

Asn Ser Val Val Asn Leu Ser Ala Asp Ala He Arg Leu Ser Pro Asp 

530 535 540 

Ala Ala Lys Leu Gin Leu Gly Ala Leu Gly Tyr Leu His Pro Ser Arg 
545 550 555 560 

Ala Tyr Glu His Leu Thr Ala Leu Ala Ser Gly Ala Ser Arg Lys Ala 

565 570 575 

Lys He Gin Ala Met Leu Leu Pro Thr Leu Met Glu Trp Leu Ser Gin 

580 585 590 

Thr Ala Glu Pro Asp Ala Gly Leu Leu Asn Tyr Arg Lys Leu Ser Asp 
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595 



600 



605 



Ala Ser Tyr Asp Arg Ser Trp Phe Leu Arg Met Leu Arg Asp Glu Gly 

610 615 620 

Val Val Gly Gin Arg Leu Met Arg He Leu Gly Asn Ser Pro Tyr He 
625 630 635 640 

Ser Glu Leu He He Ser Thr Pro Asp Phe Val Lys Gin Leu Gly Asp 

645 650 655 

Ala Ala Ser Gly Pro Lys Leu Leu Ala Thr Ala Pro Thr Gin Val Val 

660 665 670 

Lys Ala He Lys Ala Thr Val Ser Arg His Glu Ser Pro Asp Arg Ala 

675 680 685 

He Gin Ala Ala Arg Ser Leu Arg Arg Gin Glu Leu Ala Arg He Ala 

690 695 700 

Ser Ala Asp Leu Leu Asn Met Leu Thr Val Gin Glu Val Cys Gin Ser 
705 710 715 720 

Leu Ser Leu Val Trp Asp Ala Val Leu Asp Ala Ala Leu Asp Ala Glu 



He Arg Ala Ala Leu Asn Asp Pro Gin Lys Pro Asp Gin Pro Leu Ala 

740 745 750 

Asn He Ser Val He Gly Met Gly Arg Leu Gly Gly Ala Glu Leu Gly 

755 760 765 

Tyr Gly Ser Asp Ala Asp Val Met Phe Val Cys Glu Pro Val Ala Gly 

770 775 780 

Val Glu Glu His Glu Ala Val Thr Trp Ser He Ala He Cys Asp Ser 
785 790 795 800 

Met Arg Ser Arg Leu Ala Gin Pro Ser Gly Asp Pro Pro Leu Glu Val 

805 810 815 

Asp Leu Gly Leu Arg Pro Glu Gly Arg Ser Gly Ala He Val Arg Thr 



725 



730 



735 



820 



825 



830 
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Val Asp Ser Tyr Val Lys Tyr Tyr Glu Lys Trp Gly Glu Thr Trp Glu 

835 840 845 

He Gin Ala Leu Leu Arg Ala Ala Trp Val Ala Gly Asp Arg Glu Leu 

850 855 860 

Gly He Lys Phe Leu Glu Ser He Asp Arg Phe Arg Tyr Pro Val Asp 
865 870 875 880 

Gly Ala Thr Gin Ala Gin Leu Arg Glu Val Arg Arg He Lys Ala Arg 

885 890 895 

Val Asp Asn Glu Arg Leu Pro Arg Gly Ala Asp Arg Asn Thr His Thr 

900 905 910 

Lys Leu Gly Arg Gly Ala Leu Thr Asp He Glu Trp Thr Val Gin Leu 

915 920 925 

Leu Thr Met Met His Ala His Glu He Pro Glu Leu His Asn Thr Ser 

930 935 940 

Thr Leu Glu Val Leu Glu Val Leu Glu Lys His Gin He He Asn Pro 
945 950 955 960 

Val Gin Val Gin Thr Leu Arg Glu Ala Trp Leu Thr Ala Thr Ala Ala 

965 970 975 

Arg Asn Ala Leu Val Leu Val Arg Gly Lys Arg Leu Asp Gin Leu Pro 

980 985 990 

Thr Pro Gly Pro His Leu Ala Gin Val Ala Gly Ala Ser Gly Trp Asp 

995 1000 1005 

Pro Asn Glu Tyr Gin Glu Tyr Leu Glu Asn Tyr Leu Lys Val Thr Arg 

1010 1015 1020 

Lys Ser Arg Gin Val Val Asp Glu Val Phe Trp Gly Val Asp Ser Met 
025 1030 1035 1040 

Glu Gin Arg Glu Phe 
1045 
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19 

1434 
DNA 

Brevibacterium lactofermentum 

<220> 

<221> CDS 

<222> (1) . . (1434) 

<400> 19 

gtg gcg ttt gaa acc ccg gaa gaa att gtc aag ttc ate aag gat gaa 48 
Val Ala Phe Glu Thr Pro Glu Glu He Val Lys Phe He Lys Asp Glu 

15 10 15 

aac gtc gag ttc gtt gac gtt cga ttc acc gac ctt ccc ggc acc gag 96 
Asn Val Glu Phe Val Asp Val Arg Phe Thr Asp Leu Pro Gly Thr Glu 

20 25 30 

cag cac ttc age ate cca get gee age ttc gat gea gat aca gtc gaa 144 
Gin His Phe Ser He Pro Ala Ala Ser Phe Asp Ala Asp Thr Val Glu 

35 40 45 

gaa ggt etc gea ttc gac gga tee teg ate egt ggc ttc ace aeg ate 192 
Glu Gly Leu Ala Phe Asp Gly Ser Ser He Arg Gly Phe Thr Thr He 

50 55 60 

gac gaa tet gac atg aat etc ctg cca gac etc gga aeg gee acc ctt 240 
Asp Glu Ser Asp Met Asn Leu Leu Pro Asp Leu Gly Thr Ala Thr Leu 
65 70 75 80 

gat cca ttc cgc aag gea aag ace ctg aac gtt aag ttc ttc gtt cac 288 
Asp Pro Phe Arg Lys Ala Lys Thr Leu Asn Val Lys Phe Phe Val His 

85 90 95 

gat cet ttc ace cgc gag gea ttc tee cgc gac cca cgc aac gta gea 336 
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Asp Pro Phe Thr Arg Glu Ala Phe Ser Arg Asp Pro Arg Asn Val Ala 

100 105 110 

cgc aag gca gag cag tac ctg gca tec acc ggc att gca gac acc tgc 384 
Arg Lys Ala Glu Gin Tyr Leu Ala Ser Thr Gly He Ala Asp Thr Cys 

115 120 125 

aac ttc ggc gcc gag get gag ttc tac etc ttc gac tee gtt cgc tac 432 
Asn Phe Gly Ala Glu Ala Glu Phe Tyr Leu Phe Asp Ser Val Arg Tyr 

130 135 140 

tec acc gag atg aac tec ggc ttc tac gaa gta gat acc gaa gaa ggc 480 
Ser Thr Glu Met Asn Ser Gly Phe Tyr Glu Val Asp Thr Glu Glu Gly 
145 150 155 160 

tgg tgg aac cgt ggc aag gaa acc aac etc gac gga ace cea aac ctg 528 
Trp Trp Asn Arg Gly Lys Glu Thr Asn Leu Asp Gly Thr Pro Asn Leu 

165 170 175 

ggc gca aag aac cgc gtc aag ggt ggc tac ttc cca gta gca cca tac 576 
Gly Ala Lys Asn Arg Val Lys Gly Gly Tyr Phe Pro Val Ala Pro Tyr 

180 185 190 

gac caa acc gtt gac gtg cgc gat gac atg gtt cgc aac etc gca get 624 
Asp Gin Thr Val Asp Val Arg Asp Asp Met Val Arg Asn Leu Ala Ala 

195 200 205 

tec ggc ttc get ett gag cgt ttc cac cac gaa gtc ggt ggc gga cag 672 
Ser Gly Phe Ala Leu Glu Arg Phe His His Glu Val Gly Gly Gly Gin 

210 215 220 

cag gaa ate aac tac cgc ttc aac ace atg etc cac gcg gca gat gat 720 
Gin Glu lie Asn Tyr Arg Phe Asn Thr Met Leu His Ala Ala Asp Asp 
225 230 235 240 

ate cag acc ttc aag tac ate ate aag aac ace get cgc etc cac ggc 768 
He Gin Thr Phe Lys Tyr He He Lys Asn Thr Ala Arg Leu His Gly 
245 250 255 
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aag get gca acc ttc atg cct aag cca ctg get gge gae aac ggt tec 816 
Lys Ala Ala Thr Phe Met Pro Lys Pro Leu Ala Gly Asp Asn Gly Ser 

260 265 270 

gge atg cac get cac eag tec etc tgg aag gae gge aag cea etc tte 864 
Gly Met His Ala His Gin Ser Leu Trp Lys Asp Gly Lys Pro Leu Phe 

275 280 285 

cac gat gag tec gge tae gea gge etg tee gae ate gee ege tae tac 912 
His Asp Glu Ser Gly Tyr Ala Gly Leu Ser Asp He Ala Arg Tyr Tyr 

290 295 300 

ate gge gge ate ctg cac cac gca gge get gtt ctg gcg ttc acc aac 960 
He Gly Gly He Leu His His Ala Gly Ala Val Leu Ala Phe Thr Asn 
305 310 315 320 

gca acc ctg aac tec tac cac cgt ctg gtt cca gge ttc gag get cca 1008 
Ala Thr Leu Asn Ser Tyr His Arg Leu Val Pro Gly Phe Glu Ala Pro 

325 330 335 

ate aac ctg gtg tae tea eag ege aac cgt tec get get gtc cgt ate 1056 
He Asn Leu Val Tyr Ser Gin Arg Asn Arg Ser Ala Ala Val Arg He 

340 345 350 

cca ate ace gga tee aae cea aag gea aag ege ate gaa tte ege get 1104 
Pro He Thr Gly Ser Asn Pro Lys Ala Lys Arg He Glu Phe Arg Ala 

355 360 365 

cca gae cca tea gge aac cea tac ctg gge tte gca gcg atg atg atg 1152 
Pro Asp Pro Ser Gly Asn Pro Tyr Leu Gly Phe Ala Ala Met Met Met 

370 375 380 

gee gge etc gae gge ate aag aac ege ate gag cca cac get cca gtg 1200 
Ala Gly Leu Asp Gly He Lys Asn Arg He Glu Pro His Ala Pro Val 
385 390 395 400 

gae aag gae etc tae gaa ctg cca cca gag gaa get gca tec att cea 1248 
Asp Lys Asp Leu Tyr Glu Leu Pro Pro Glu Glu Ala Ala Ser He Pro 
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405 410 415 

cag gca cca acc tec ctg gaa gca tec etg aag gea etg eag gaa gac 1296 
Gin Ala Pro Thr Ser Leu Glu Ala Ser Leu Lys Ala Leu Gin Glu Asp 

420 425 430 

ace gac tte etc ace gag tet gac gtc tte ace gag gat etc ate gag 1344 
Thr Asp Phe Leu Thr Glu Ser Asp Val Phe Thr Glu Asp Leu He Glu 

435 440 445 

gcg tac ate eag tae aag tac gac aac gag ate tec cca gtt cge ctg 1392 
Ala Tyr He Gin Tyr Lys Tyr Asp Asn Glu lie Ser Pro Val Arg Leu 

450 455 460 

egc cca acc ccg cag gaa tte gaa ttg tac tte gac tgc taa 1434 
Arg Pro Thr Pro Gin Glu Phe Glu Leu Tyr Phe Asp Cys 
465 470 475 

<210> 20 
<211> 477 
<212> PRT 

<213> Brevibaeterium lactofermentum 
<400> 20 

Val Ala Phe Glu Thr Pro Glu Glu He Val Lys Phe He Lys Asp Glu 

15 10 15 

Asn Val Glu Phe Val Asp Val Arg Phe Thr Asp Leu Pro Gly Thr Glu 

20 25 30 

Gin His Phe Ser He Pro Ala Ala Ser Phe Asp Ala Asp Thr Val Glu 

35 40 45 

Glu Gly Leu Ala Phe Asp Gly Ser Ser He Arg Gly Phe Thr Thr He 

50 55 60 

Asp Glu Ser Asp Met Asn Leu Leu Pro Asp Leu Gly Thr Ala Thr Leu 
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65 



70 



75 



80 



Asp Pro Phe Arg Lys Ala Lys Thr Leu Asn Val Lys Phe Phe Val His 



Asp Pro Phe Thr Arg Glu Ala Phe Ser Arg Asp Pro Arg Asn Val Ala 

100 105 110 

Arg Lys Ala Glu Gin Tyr Leu Ala Ser Thr Gly He Ala Asp Thr Cys 

115 . 120 125 

Asn Phe Gly Ala Glu Ala Glu Phe Tyr Leu Phe Asp Ser Val Arg Tyr 

130 135 140 

Ser Thr Glu Met Asn Ser Gly Phe Tyr Glu Val Asp Thr Glu Glu Gly 
145 150 155 160 

Trp Trp Asn Arg Gly Lys Glu Thr Asn Leu Asp Gly Thr Pro Asn Leu 

165 170 175 

Gly Ala Lys Asn Arg Val Lys Gly Gly Tyr Phe Pro Val Ala Pro Tyr 

180 185 190 

Asp Gin Thr Val Asp Val Arg Asp Asp Met Val Arg Asn Leu Ala Ala 

195 200 205 

Ser Gly Phe Ala Leu Glu Arg Phe His His Glu Val Gly Gly Gly Gin 

210 215 220 

Gin Glu He Asn Tyr Arg Phe Asn Thr Met Leu His Ala Ala Asp Asp 
225 230 235 240 

He Gin Thr Phe Lys Tyr He He Lys Asn Thr Ala Arg Leu His Gly 

245 250 255 

Lys Ala Ala Thr Phe Met Pro Lys Pro Leu Ala Gly Asp Asn Gly Ser 

260 265 270 

Gly Met His Ala His Gin Ser Leu Trp Lys Asp Gly Lys Pro Leu Phe 

275 280 285 

His Asp Glu Ser Gly Tyr Ala Gly Leu Ser Asp He Ala Arg Tyr Tyr 
290 295 300 



85 



90 



95 
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He Gly Gly He Leu His His Ala Gly Ala Val Leu Ala Phe Thr Asn 
305 310 315 320 

Ala Thr Leu Asn Ser Tyr His Arg Leu Val Pro Gly Phe Glu Ala Pro 

325 330 335 

He Asn Leu Val Tyr Ser Gin Arg Asn Arg Ser Ala Ala Val Arg He 

340 345 350 

Pro He Thr Gly Ser Asn Pro Lys Ala Lys Arg He Glu Phe Arg Ala 

355 360 365 

Pro Asp Pro Ser Gly Asn Pro Tyr Leu Gly Phe Ala Ala Met Met Met 

370 375 380 

Ala Gly Leu Asp Gly He Lys Asn Arg He Glu Pro His Ala Pro Val 
385 390 395 400 

Asp Lys Asp Leu Tyr Glu Leu Pro Pro Glu Glu Ala Ala Ser He Pro 

405 410 415 

Gin Ala Pro Thr Ser Leu Glu Ala Ser Leu Lys Ala Leu Gin Glu Asp 

420 425 430 

Thr Asp Phe Leu Thr Glu Ser Asp Val Phe Thr Glu Asp Leu He Glu 

435 440 445 

Ala Tyr He Gin Tyr Lys Tyr Asp Asn Glu He Ser Pro Val Arg Leu 

450 455 460 

Arg Pro Thr Pro Gin Glu Phe Glu Leu Tyr Phe Asp Cys 
465 470 475 

<210> 21 
<211> 672 
<212> DNA 

<213> Brevi bacterium lactofermentum 



<220> 
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<221> CDS 
<222> (1)..(669) 

<400> 21 

atg gca gga gca gtg gga cgc ccc aga tea get ccg cga egg gea 48 
Met Ala Gly Ala Val Gly Arg Pro Arg Arg Ser Ala Pro Arg Arg Ala 

15 10 15 

ggc aag aat cet cgc gag gag att ett gac gee tet get gag ctt tte 96 
Gly Lys Asn Pro Arg Glu Glu He Leu Asp Ala Ser Ala Glu Leu Phe 

20 25 30 

acc cat caa ggc ttc gca aca acc tec aeg cat caa ate get gat gee 144 
Thr His Gin Gly Phe Ala Thr Thr Ser Thr His Gin He Ala Asp Ala 

35 40 45 

gtg gga ate cgc caa gee teg ctg tat tat cae tte eeg tet aag aeg 192 
Val Gly lie Arg Gin Ala Ser Leu Tyr Tyr His Phe Pro Ser Lys Thr 

50 55 60 

gaa ate tte etc acc etc etg aaa tet ace gte gag ccg tec act gtg 240 
Glu He Phe Leu Thr Leu Leu Lys Ser Thr Val Glu Pro Ser Thr Val 
65 70 75 80 

etc gee gaa gac tta age ate ctg gat gca gga cet gag atg cgc etc 288 
Leu Ala Glu Asp Leu Ser He Leu Asp Ala Gly Pro Glu Met Arg Leu 

85 90 95 

tgg gca ate gtt gee tec gaa gtg egt ctg ctg ctg tec acc aag tgg 336 
Trp Ala He Val Ala Ser Glu Val Arg Leu Leu Leu Ser Thr Lys Trp 

100 105 110 

aac gte ggt cgc etg tac caa etc ccc ate gtt ggt tet gaa gag ttc 384 
Asn Val Gly Arg Leu Tyr Gin Leu Pro He Val Gly Ser Glu Glu Phe 

115 120 125 

gee gag tac eac age cag cgc gaa gee etc acc aac ate ttc cgc gac 432 
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Ala Glu Tyr His Ser 
130 

etc gcc acc gaa ate 
Leu Ala Thr Glu He 
145 

eae ate aee 
His He Thr 



eea age eeg 
Pro Ser Pro 

gee gac gee 
Ala Asp Ala 
195 

gte gaa aaa 
Val Glu Lys 
210 



atg teg 
Met Ser 
165 
ett tee 
Leu Ser 
180 

tee ete 
Ser Leu 

aeg ett 
Thr Leu 



Gin Arg Glu Ala Leu Thr 
135 

gte ggt gae gae 
Val Gly Asp Asp 
150 

gtg ate gaa atg 
Val He Glu Met 



Asn He Phe Arg Asp 
140 



eee ege 
Pro Arg 
155 
egt ege 
Arg Arg 
170 



gca gae 
Ala Asp 

gee gte 
Ala Val 

gaa eta 
Glu Leu 
215 



age ete 
Ser Leu 
185 
cte gge 
Leu Gly 
200 

ate aag 
He Lys 



ceg gag 
Pro Glu 

gcg teg 
Ala Ser 

cag get 
Gin Ala 



gea gaa 
Ala Glu 

aae gae 
Asn Asp 

aee gea 
Thr Ala 

etg eee 
Leu Pro 
205 
gac gcg 
Asp Ala 
220 



ete eee ttc 480 
Leu Pro Phe 
160 

gge aag att 528 
Gly Lys He 
175 

att atg ett 576 
He Met Leu 
190 

gee gae egg 624 
Ala Asp Arg 

aaa taa eea 672 
Lys 



<210> 22 
<211> 222 
<212> PRT 

<213> Brevibaeterium laetofermentum 
<400> 22 

Met Ala Gly Ala Val Gly Arg Pro Arg Arg Ser Ala Pro Arg Arg Ala 

15 10 15 

Gly Lys Asn Pro Arg Glu Glu He Leu Asp Ala Ser Ala Glu Leu Phe 

20 25 30 

Thr His Gin Gly Phe Ala Thr Thr Ser Thr His Gin He Ala Asp Ala 



ttliiE#2 003-3109932 



#M 2003-056129 



^-v: 70/ 



35 



40 



45 



Val Gly He Arg Gin Ala Ser Leu Tyr Tyr His Phe Pro Ser Lys Thr 

50 55 60 

Glu He Phe Leu Thr Leu Leu Lys Ser Thr Val Glu Pro Ser Thr Val 
65 70 75 80 

Leu Ala Glu Asp Leu Ser He Leu Asp Ala Gly Pro Glu Met Arg Leu 

85 90 95 

Trp Ala He Val Ala Ser Glu Val Arg Leu Leu Leu Ser Thr Lys Trp 

100 105 110 

Asn Val Gly Arg Leu Tyr Gin Leu Pro He Val Gly Ser Glu Glu Phe 

115 120 125 

Ala Glu Tyr His Ser Gin Arg Glu Ala Leu Thr Asn He Phe Arg Asp 

130 135 140 

Leu Ala Thr Glu He Val Gly Asp Asp Pro Arg Ala Glu Leu Pro Phe 
145 150 155 160 

His He Thr Met Ser Val He Glu Met Arg Arg Asn Asp Gly Lys He 

165 170 175 

Pro Ser Pro Leu Ser Ala Asp Ser Leu Pro Glu Thr Ala He Met Leu 



Ala Asp Ala Ser Leu Ala Val Leu Gly Ala Ser Leu Pro Ala Asp Arg 

195 200 205 

Val Glu Lys Thr Leu Glu Leu He Lys Gin Ala Asp Ala Lys 



180 



185 



190 



210 



215 



220 



<210> 23 



<211> 2076 



<212> DNA 



<213> Brevibacterium lactofermentum 



2003-3109932 
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<220> 

<221> CDS 

<222> (1).. (2076) 



<400> 23 

atg aat aat cca gcc cag ctg cgc caa gat act gaa aag gaa gtc ctg 48 
Met Asn Asn Pro Ala Gin Leu Arg Gin Asp Thr Glu Lys Glu Val Leu 

15 10 15 

gcg ttg ctg ggc tct ttg gtt tta ccc gcc ggc acc gcg ctt gcc gcc 96 
Ala Leu Leu Gly Ser Leu Val Leu Pro Ala Gly Thr Ala Leu Ala Ala 

20 25 30 

acc gga tct ttg gcc agg tec gaa etc acg ccg tat tec gat ttg gac 144 
Thr Gly Ser Leu Ala Arg Ser Glu Leu Thr Pro Tyr Ser Asp Leu Asp 

35 40 45 

etc att ttg ate cat cca cca ggg gca acc ccg gat ggc gtg gag gat 192 
Leu He Leu He His Pro Pro Gly Ala Thr Pro Asp Gly Val Glu Asp 

50 55 60 

ttg tgg tac ccg att tgg gac gca aaa aag cgc etc gac tac tec gtg 240 
Leu Trp Tyr Pro He Trp Asp Ala Lys Lys Arg Leu Asp Tyr Ser Val 
65 70 75 80 

cgc acc cca gat gag tgc gtg get atg att tct gcg gat tec act gca 288 
Arg Thr Pro Asp Glu Cys Val Ala Met lie Ser Ala Asp Ser Thr Ala 

85 90 95 

gcc ctt gcc atg ctt gac ctg cga ttt att get ggc gat gag gat ctg 336 
Ala Leu Ala Met Leu Asp Leu Arg Phe He Ala Gly Asp Glu Asp Leu 

100 105 110 

tgt gcc aaa acg cgc egg cgc ate gtg gag aag tgg cgc cag gaa etc 384 
Cys Ala Lys Thr Arg Arg Arg He Val Glu Lys Trp Arg Gin Glu Leu 
115 120 125 
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aac aaa aac ttc gac gcc gtt gtg gac acc gcg att gcc cgt tgg cgc 432 
Asn Lys Asn Phe Asp Ala Val Val Asp Thr Ala He Ala Arg Trp Arg 

130 135 140 

cgc tec gga ccc gtc gtg gca atg acg egg cca gat ctt aaa cac ggc 480 
Arg Ser Gly Pro Val Val Ala Met Thr Arg Pro Asp Leu Lys His Gly 
145 150 155 160 

agg gga ggg ctg cgc gat ttc gaa ctg ate aag gee etc gcg etc ggc 528 
Arg Gly Gly Leu Arg Asp Phe Glu Leu lie Lys Ala Leu Ala Leu Gly 

165 170 175 

cac eta tgc aac gtt cca cag eta gat acg caa cac cag ctg ctt etc 576 
His Leu Cys Asn Val Pro Gin Leu Asp Thr Gin His Gin Leu Leu Leu 

180 185 190 

gac gcc cgc acc ttg ctg cac gtc cac gcg cga cgc tec cgc gac gtc 624 
Asp Ala Arg Thr Leu Leu His Val His Ala Arg Arg Ser Arg Asp Val 

195 200 205 

ctt gat ccc gaa ttt gcg gtg gat gtg gee atg gat ttg ggc ttt gtt 672 
Leu Asp Pro Glu Phe Ala Val Asp Val Ala Met Asp Leu Gly Phe Val 

210 215 220 

gac cgc tat eae tta ggc egg gag ate gee gat gca gee ege gcc att 720 
Asp Arg Tyr His Leu Gly Arg Glu He Ala Asp Ala Ala Arg Ala He 
225 230 235 240 

gat gac ggc ctg acc acc gcg ctg gcc acc gcc cgt ggc att ttg cca 768 
Asp Asp Gly Leu Thr Thr Ala Leu Ala Thr Ala Arg Gly He Leu Pro 

245 250 255 

cgt cgc acg ggt ttt get ttt agg aat get tct cga cgc cca ctt gat 816 
Arg Arg Thr Gly Phe Ala Phe Arg Asn Ala Ser Arg Arg Pro Leu Asp 

260 265 270 

ctt gat gtc gtc gac gcc aac ggc act ate gaa ttg tec aaa aaa cca 864 
Leu Asp Val Val Asp Ala Asn Gly Thr He Glu Leu Ser Lys Lys Pro 
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275 

gat ctt aat gat 
Asp Leu Asn Asp 
290 

acc acc gga ctt 
Thr Thr Gly Leu 
305 

tgc ccg cca ctt 
Cys Pro Pro Leu 



ttt egg 
Phe Arg 

atg gat 
Met Asp 

ate aaa 
He Lys 
370 
gaa cat 
Glu His 
385 

gtc gcg 
Val Ala 



att etc 
He Leu 
340 
cgc cac 
Arg His 
355 

ggg ctt 
Gly Leu 

agt ctg 
Ser Leu 

cgc ccc 
Arg Pro 



ccc gca ctt 
Pro Ala Leu 
295 

ccg gtg gca 
Pro Val Ala 

310 
cct gag cca 
Pro Glu Pro 
325 

tec agt ccg 
Ser Ser Pro 

gga ttg tgg 
Gly Leu Trp 

atg ccc cgt 
Met Pro Arg 

375 

aac act gtt 
Asn Thr Val 

390 
gat ctt tta 
Asp Leu Leu 
405 

ccg cgt cca 
Pro Arg Pro 



280 

cca ctt 
Pro Leu 

gaa tea 
Glu Ser 

tgg cct 
Trp Pro 

aaa aac 
Lys Asn 
345 
teg cgt 
Ser Arg 
360 

gaa ccc 
Glu Pro 

gca gga 
Ala Gly 

gtt ttg 
Val Leu 



ggc aag ggc ttc 
Gly Lys Gly Phe 
420 

gcg agg gee gcg age cgc atg 



cga gtg 
Arg Val 

acc tgg 
Thr Trp 
315 
gee aat 
Ala Asn 
330 

tea cgc 
Ser Arg 

ttt gtt 

Phe Val 

age cat 
Ser His 

tgt gcg 
Cys Ala 
395 
gga gee 
Gly Ala 
410 

caa gta 
Gin Val 



285 
gee gca 
Ala Ala 
300 

get cga 
Ala Arg 

gca gca 
Ala Ala 

cga gtg 
Arg Val 

cca gaa 
Pro Glu 
365 
att tec 
lie Ser 
380 

eta gaa 
Leu Glu 

ttg tac 
Leu Tyr 



ggt gca 
Gly Ala 



cac gaa 
His Glu 
425 

ggg ttg aac ctt cgc gat 



gee gca gcg 912 
Ala Ala Ala 

ctt aat gaa 960 
Leu Asn Glu 

320 

ggg gae ttc 1008 
Gly Asp Phe 
335 

gtg aaa aat 1056 

Val Lys Asn 

350 

tgg gae cgc 1104 

Trp Asp Arg 

ace ate gat 1152 
Thr He Asp 

act gtg acc 1200 
Thr Val Thr 
400 

cac gae att 1248 
His Asp He 
415 

gag atg gtg 1296 

Glu Met Val 

430 

cgt gee age 1344 
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Ala Arg Ala 
435 

gtg caa acg 
Val Gin Thr 

450 
cgc ctt gat 
Arg Leu Asp 
465 

gtt agg tat 
Val Arg Tyr 

get gat gcg 
Ala Asp Ala 

cat gcg ctg 
His Ala Leu 
515 

att cgc ccg 
lie Arg Pro 

530 
gtg gaa cgc 
Val Glu Arg 
545 

cat egg att 
His Arg He 

gcg cgc atg 
Ala Arg Met 



Ala Ser Arg Met Gly Leu Asn Leu 
440 

cac acc gcg gtg 
His Thr Ala Val 



ctg gtc 
Leu Val 



ccc tec 
Pro Ser 

gac ctg 
Asp Leu 
485 
aaa gee 
Lys Ala 
500 

egg att 
Arg He 

gtt gcg 
Val Ala 

gat ggc 
Asp Gly 

ctt ggc 
Leu Gly 
565 
ctg gee 
Leu Ala 
580 



gee gag 
Ala Glu 
455 
teg gag 
Ser Glu 
470 

gtg aca 
Val Thr 

acg ggg 
Thr Gly 

gtg tgc 
Val Cys 

ccg atg 
Pro Met 
535 
gtg ttc 
Val Phe 
550 

gta att 
Val He 



ggc gee 
Gly Ala 

ttg aat 
Leu Asn 

cet ggc 
Pro Gly 
505 
aag cgt 
Lys Arg 
520 

att gcg 

He Ala 

aca gtg 
Thr Val 

tat gee 
Tyr Ala 



aat ggt caa tgg 
Asn Gly Gin Trp 
585 



gtc gat 
Val Asp 
475 
ctg ctt 
Leu Leu 
490 

gta tgg 
Val Trp 

gcg cgt 
Ala Arg 

ccg cgt 
Pro Arg 

caa t^ 
Gin Trp 
555 
aaa gga 
Lys Gly 
570 

agt gcg 
Ser Ala 



Arg Asp Arg Ala Ser 

445 
gee aaa 
Ala Lys 
460 

aag ctg 

Lys Leu 



ate gee gcg 
He Ala Ala 



1392 



gag gtg 
Glu Val 

acg gcg 
Thr Ala 

gat cgc 
Asp Arg 
525 
age gaa 
Ser Glu 
540 

cac ggc 
His Gly 

tgg aca 
Trp Thr 

gaa ttt 
Glu Phe 



ctt gat get 
Leu Asp Ala 
480 

eta aca gaa 
Leu Thr Glu 

495 
cgt ttg gag 
Arg Leu Glu 
510 

etc acc gat 
Leu Thr Asp 

att ggt ttg 
He Gly Leu 

gaa gac tta 
Glu Asp Leu 

560 

ate acc gcg 
He Thr Ala 

575 
gat gtc cgc 
Asp Val Arg 
590 



1440 



1488 



1536 



1584 



1632 



1680 



1728 



1776 



miEJff 2003-3109932 



#0 2003-056129 v : 75/ 

gca aac ggc ccc caa gat ttt gat ccg cag cat ttc ctg cag gca tat 1824 
Ala Asn Gly Pro Gin Asp Phe Asp Pro Gin His Phe Leu Gin Ala Tyr 

595 600 605 

caa tec ggt gtg ttt tec gag gtt ccc att cca gca cct ggg ata aca 1872 
Gin Ser Gly Val Phe Ser Glu Val Pro He Pro Ala Pro Gly He Thr 

610 615 620 

gcc aca ttt tgg cac ggg aac act tta gaa gtg cgc act gag ctt cgc 1920 
Ala Thr Phe Trp His Gly Asn Thr Leu Glu Val Arg Thr Glu Leu Arg 
625 630 635 640 

aca gga get att ttt gcc ctg etc aga aca ttg ccc gat gcc etc tgg 1968 
Thr Gly Ala He Phe Ala Leu Leu Arg Thr Leu Pro Asp Ala Leu Trp 

645 650 655 

ate aac get gtg acc cgc ggt gcg ace ctg att ate cag gca gca ctg 2016 
He Asn Ala Val Thr Arg Gly Ala Thr Leu He He Gin Ala Ala Leu 

660 665 670 

aag ccc ggc ttc gat ega gca aeg gtg gaa cgc tee gta gtc agg teg 2064 
Lys Pro Gly Phe Asp Arg Ala Thr Val Glu Arg Ser Val Val Arg Ser 

675 680 685 

ttg gca ggt age 2076 
Leu Ala Gly Ser 

690 

<210> 24 
<211> 692 
<212> PRT 

<213> Brevibacterium laetofermentum 
<400> 24 

Met Asn Asn Pro Ala Gin Leu Arg Gin Asp Thr Glu Lys Glu Val Leu 
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15 10 15 

Ala Leu Leu Gly Ser Leu Val Leu Pro Ala Gly Tlir Ala Leu Ala Ala 

20 25 30 

Thr Gly Ser Leu Ala Arg Ser Glu Leu Thr Pro Tyr Ser Asp Leu Asp 

35 40 45 

Leu He Leu He His Pro Pro Gly Ala Thr Pro Asp Gly Val Glu Asp 

50 55 60 

Leu Trp Tyr Pro He Trp Asp Ala Lys Lys Arg Leu Asp Tyr Ser Val 
65 70 75 80 

Arg Thr Pro Asp Glu Cys Val Ala Met He Ser Ala Asp Ser Thr Ala 

85 90 95 

Ala Leu Ala Met Leu Asp Leu Arg Phe He Ala Gly Asp Glu Asp Leu 

100 105 110 

Cys Ala Lys Thr Arg Arg Arg He Val Glu Lys Trp Arg Gin Glu Leu 

115 120 125 

Asn Lys Asn Phe Asp Ala Val Val Asp Thr Ala He Ala Arg Trp Arg 

130 135 140 

Arg Ser Gly Pro Val Val Ala Met Thr Arg Pro Asp Leu Lys His Gly 
145 150 155 160 

Arg Gly Gly Leu Arg Asp Phe Glu Leu He Lys Ala Leu Ala Leu Gly 

165 170 175 

His Leu Cys Asn Val Pro Gin Leu Asp Thr Gin His Gin Leu Leu Leu 

180 185 190 

Asp Ala Arg Thr Leu Leu His Val His Ala Arg Arg Ser Arg Asp Val 

195 200 205 

Leu Asp Pro Glu Phe Ala Val Asp Val Ala Met Asp Leu Gly Phe Val 

210 215 220 

Asp Arg Tyr His Leu Gly Arg Glu He Ala Asp Ala Ala Arg Ala He 
225 230 235 240 
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Asp Asp Gly Leu Thr Thr Ala Leu Ala Thr Ala Arg Gly He Leu Pro 

245 250 255 

Arg Arg Thr Gly Phe Ala Phe Arg Asn Ala Ser Arg Arg Pro Leu Asp 

260 265 270 

Leu Asp Val Val Asp Ala Asn Gly Thr He Glu Leu Ser Lys Lys Pro 

275 280 285 

Asp Leu Asn Asp Pro Ala Leu Pro Leu Arg Val Ala Ala Ala Ala Ala 

290 295 300 

Thr Thr Gly Leu Pro Val Ala Glu Ser Thr Trp Ala Arg Leu Asn Glu 
305 310 315 320 

Cys Pro Pro Leu Pro Glu Pro Trp Pro Ala Asn Ala Ala Gly Asp Phe 

325 330 335 

Phe Arg He Leu Ser Ser Pro Lys Asn Ser Arg Arg Val Val Lys Asn 

340 345 350 

Met Asp Arg His Gly Leu Trp Ser Arg Phe Val Pro Glu Trp Asp Arg 

355 360 365 

He Lys Gly Leu Met Pro Arg Glu Pro Ser His He Ser Thr He Asp 

370 375 380 

Glu His Ser Leu Asn Thr Val Ala Gly Cys Ala Leu Glu Thr Val Thr 
385 390 395 400 

Val Ala Arg Pro Asp Leu Leu Val Leu Gly Ala Leu Tyr His Asp He 

405 410 415 

Gly Lys Gly Phe Pro Arg Pro His Glu Gin Val Gly Ala Glu Met Val 

420 425 430 

Ala Arg Ala Ala Ser Arg Met Gly Leu Asn Leu Arg Asp Arg Ala Ser 

435 440 445 

Val Gin Thr Leu Val Ala Glu His Thr Ala Val Ala Lys He Ala Ala 

450 455 460 

Arg Leu Asp Pro Ser Ser Glu Gly Ala Val Asp Lys Leu Leu Asp Ala 
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465 470 475 480 

Val Arg Tyr Asp Leu Val Thr Leu Asn Leu Leu Glu Val Leu Thr Glu 

485 490 495 

Ala Asp Ala Lys Ala Thr Gly Pro Gly Val Trp Thr Ala Arg Leu Glu 

500 505 510 

His Ala Leu Arg lie Val Cys Lys Arg Ala Arg Asp Arg Leu Hir Asp 

515 520 525 

He Arg Pro Val Ala Pro Met He Ala Pro Arg Ser Glu He Gly Leu 

530 535 540 

Val Glu Arg Asp Gly Val Phe Thr Val Gin Trp His Gly Glu Asp Leu 
545 550 555 560 

His Arg He Leu Gly Val He Tyr Ala Lys Gly Trp Thr He Thr Ala 

565 570 575 

Ala Arg Met Leu Ala Asn Gly Gin Trp Ser Ala Glu Phe Asp Val Arg 

580 585 590 

Ala Asn Gly Pro Gin Asp Phe Asp Pro Gin His Phe Leu Gin Ala Tyr 

595 600 605 

Gin Ser Gly Val Phe Ser Glu Val Pro He Pro Ala Pro Gly He Thr 

610 615 620 

Ala Thr Phe Trp His Gly Asn Thr Leu Glu Val Arg Thr Glu Leu Arg 
625 630 635 640 

Thr Gly Ala He Phe Ala Leu Leu Arg Thr Leu Pro Asp Ala Leu Trp 

645 650 655 

He Asn Ala Val Thr Arg Gly Ala Thr Leu He He Gin Ala Ala Leu 

660 665 670 

Lys Pro Gly Phe Asp Arg Ala Thr Val Glu Arg Ser Val Val Arg Ser 

675 680 685 

Leu Ala Gly Ser 
690 
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